
Data for START contractor 
Dan Gravatt to: Roy Crossland 04/04/2012 01:06 PM 

Roy, 
As we discussed, here are the files containing the data I need the contractor to graph: 

This link takes you to the Supplemental Feasibility Study (SFS): 
http://www.epa.gov/region7/cleanup/npl_files/west_lake_landfill/index.htm 

In the SFS, look at Appendix B-1, Tables 4 and 8, which are titled "Table 4 : Area 1 Soil Intervals 
that Exceed Cleanup Levels" and "Table 8 : Area 2 Soil Intervals to be Excavated". These are 
on pages 615 and 632 of the overall PDF file. The yellow-highlighted rows correspond to soil borings with 
elevated levels of radionuclides. We want to create geologic cross-sections with this data to graphically 
depict the ranges of depths that these levels are found within the subsurface in these borings. I have not 
yet decided the exact sets of these borings to include on the cross sections; this is something I can 
discuss with the contractor's techs once they have the data in their systems. 

Also in the SFS, look at Appendix B-2, attachments A, B, and C which are on pages 673, 675 and 677 of 
the overall PDF file. These files contain the northing and easting coordinates and surface elevations of 
soil borings at the site. We want to use these to create a better site map with an airphoto base layer, and 
to properly position the borings in our cross-sections both horizontally and vertically. 

Table 4-3 in the "Rl Tables.pdf" file attached to this e-mail contains the northing and easting coordinates 
and surface elevations of the monitoring wells at the site. We want these wells on the site map as well, 
color- or icon-coded differently from the soil borings and divided into shallow, intermediate and deep 
categories with different colors or icons. 

Sincerely, 
Daniel R. Gravatt, PG 
US EPA Region 7 SUPR / MOKS 
901 North 5th Street, Kansas City, KS 66101 
Phone (913) 551-7324 Fax (913) 551-7063 

Principles and integrity are expensive, but they are among the very few things worth having. 

Rl Tables.pdf 

9DH 40454603 

IIIIII 
Superfund 

OUOl 



Tables 



Table 4-1: Summary of Site Investigation Activities and Investigative Data Reports 

Site Investigation Activity 

Site reconnaissance 

Threatened or endangered species 
assessment 

Overland gamma survey 

Surface and subsurface soil and 
perched water investigations 

Groundwater investigations 

Rainwater runoff, surface water and 
sediment sampling and analyses 

Ambient air (fugitive dust and soil 
gas) measurements 

Evaluation of radiological emissions 

Investigation Data Report Title 

Site Reconnaissance Report (McLaren/Hart, 1996b) 

Threatened or Endangered Species Assessment Report (McLaren/Hart, 1996c) 

Overland Gamma Survey Report (McLaren/Hart, 1996a) 

Soil Borings/Surface Soil Investigation Report (McLaren/Hart, 1996h), Split Soil and 
Groundwater Sampling Data Summary Report (McLaren/Hart, 1996f), and Site 
Characterization Summary Report (EMS1,1997c) 

Groundwater Conditions Report (McLaren/Hart, 1996g), Split Soil and Groundwater Sampling 
Data Summary Report (McLaren/Hart, 1996g) and Site Characterization Summary Report 
(EMS1,1997c) 

Rainwater Runoff, Erosional Sediment, Surface Water, and Leachate Sampling Data Report 
(McLaren/Hart, I996e) and Site Characterization Summary Report (EMSI, 1997c) 

Radon Gas, Landfill Gas and Fugitive Dust Report (McLaren/Hart, 1996d) 

Radon Gas, Landfill Gas and Fugitive Dust Report (McLaren/Hart, 1996d) and 
Site Characterization Summary Report (EMSI, 1997c) 



Table 4-2 : Summary of Geotechnical Testing Results 

Sample Water Content Wet Density Dry Density 
Number (%) (pcf) (pcf) Comments 

1 20.3 111.5 92.7 

2 14.2 — — Sample disturbed 

3 29.1 90.7 70.3 Direct shear test also 

4 27.2 95.0 74.7 

— indicates sample not tested 
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Table 4—4: Sunimjry ol'kl ("ir-^inJu jiiS' likvjiimi Mcjiuremetils 

U'rll N.nhlnj 

Reference 
Falsi Ekvmll.n 

iFrrt.-MSL) 

OroBBl-iIrr Ele>»tla. 
(Feet. MSI.) 

U'rll N.nhlnj 

Reference 
Falsi Ekvmll.n 

iFrrt.-MSL) 19*4 1995 199* U'rll N.nhlnj 

Reference 
Falsi Ekvmll.n 

iFrrt.-MSL) 
Nm. 22.13.28 I Jkccakcr 2« Jllian 36 I Mtrrh 3 | M.rckJO | April 21 | M<> H I Jssr 19 | Jsl\ 21. An«. 3 • 1 Am 31 I Oct. 2 1 Ocl. 31 1 Na>. 30 J» 5 I April 2 | Jul\ S (tel. 2 

S-l 1116668} 13 514205 01 446 51 — — — — — — — •Rbb" •RFF1 •RbF! •RFF! •RbF! •kbb': •REF • REF! 
S-S 10661}} 84 513901 0) 46865 — — — — — — — — — •RbF' •kbb" • Rbb" •Rbb! •RFF' •kbb': •REF •RbF! 
S-l 1071044.15 314724 16 444 01 — — — — — — — — — — •KEF' •RbF" •REP •Rhb! •REF •Rb'F! 

S-IU 1066827.87 514911.1) 48M 28 — — — — — — — — — — •RFF' •RbF! •KEF! •Rb'b" •Rbb" •RhF •Kl-P 
S 5 I  |llri6 J6 l..\ J 51412M 72 449.57 •kbb •RbF: •kbb! •RFF! •Kbb'1 8RFF •KFF' •RFF •kbb'! •REF! •RbF! •Rb'F! •Kbb" •Kbb'! •RFF' •Kbb'! 
S-51 1066871 02 5144V6 97 447.95 •klb •RbF! •RbF! •RFF! •RbF! 8RFF •Rb'b" •REF •kbb'! •REF! •Kb'F! •RFF! •RbF' •RFb" rwi'v iMcrk 
S-6 1 1070139 91 1 14)80 24 449 78 •RFb 8R).F! •RbF! •REF! •REF! •RFF •RbF! _ *RbV! •REF! •RbF' 'RbF' •RFF' •Rbb'! •P. FT' •KEF! 
S-7J 1007250 4 ] 3 14718 7) 462.08 •RtTI •RFF! •RbF! •RbF! •Kbb1 •REF •RFF' •RFF •RbF1 •RFP ' •Rb'F: •REF! •Kbb'! •Kb'F! •REF' •Rbb! 
S-IO 1065IVI 77 3 11138 33 431 II •RFF' •RFF! •RbF! •REP •Rb'b"! •REF •rff: •KEF •Rbb'! •RbF1 •RFF' •RFF1 •RbF1 •RbF! 
S-82 10691IJ.99 3M272.95 4)0.11 •REF 8KFF! •RbF! 8RbF! •RbF! •REF •RbF! •RbF •RbF' •RFF1 •RhF' •RFF! •REP! •RbF! •RET: •RbF! 
SI4 1060611 J9 516419 68 456 23 •RFF •RFF! «R)T! •REF! 8REF! •REF •RFP •KFF •Rbb" •RFF' •Rbb" •RbF! •REF! •RbF! •RET' •RbF! 
S-ll WMlVI.W 31)21401 462.76 •REJ 8Rb>1 •RbF! •RFF! •Kbb'! •RFF •Rhb" •REF •RbF! •REP •RbF! •REF! •REF' •Rb'b'! •Rhb" •Kb.F! 

MW-FIS 1116160100 313863.13 461 35 8Vb> 8R •RhP 8RbF! •RbF! «R l-.F! •REF •RbF! •RbF •RbF! •RFF! •RbF! •RFF! •REF! •Kb)'! •Rfcb'! •Rhb" 
MW-101 1070810.48 31*424 on 446 13 •Rb'F 8R •REF! 8RFJ! •RbF! •RFF! •KEF •Rl-F! •RFF1 •Rb.F! •RFF! •RFP •KbT! •REF! •HbF! 
MW-102 107000) 111 5N5I2.91 448 18 8Kb) 8U •RbF! 8RFF' •RbF' •Rl-F1 •RFF •RFF! •RbF •KH" •RFF! •Rb'F! •RbF! •Rbb" •Kl J! •Rbb1 •RbF! 
MW-101 ||*.8628..17 5141.14.35 44(1 1J 8Kb) 8K •KFF! • KFF •RbF! •Kl F 8KFF •Rbb1 •RbF •Rl E! •RFF' •kbb'! •RbF' •RbF! •Kl F! •kEF! •Kbb'! 
MW'-104 1067)2} 17 314139.01 44(1 96 •RbF 8R •REF! •KEF •RbF! •RbF' 8KFF •Rl-F! •RbF •Kb.F! •Rbb" •Rb.F! •REF: •REF! •HbF! •RFF1 •Rbb" 
klW IOC- 10639)5 75 51161693 441 71 *RbF 8k •REF: •Kh'h" •REF! •Kb.F'. •RTF •RbF! 4)5.2 •RbF! KM NM NM NM NM NM 
MW-107 1064670 74 51)601 12 448 14 •RbF 8k «R).F! •RbF'. •REF! •RFF: •RbF! •RFF •RbF! •Rfcb" •kbb" •RFF' •REF' •KbT! •REF! •KbT! 
\(W b) 1070489 80 313119 I) 469 23 •RhF 8R •RbF! •RbF! •REF! •REF! 8REF1 •RbF' •RFF' •RbF! •KEF! •Rb.F! •REF! •REF! •RbF! •RFF1 •KEF! 

1-1 1069091 26 514212.18 446 41 — — — — — — — — •Rb'F! •REF! • kbb'! •Kbb" •RhF! •Kbb'! •REF! •kbb'! 
1-4 I069]48 42 51)889 5 461)7 — — — — •Kbb" •RFF' •RFF: •RFF' •Rib'! •REF! •REP • Rbb" 
1-7 10707410} 514299 17 446 97 — — _ •Kb'F! •RFF! •RFF: •REF! •REF'! •Rl-F! •REF' • Kb>" 
l-» 106V129 26 514268 39 430 99 — — — — — — — — _ _  •Rbb! •RbF! •REF! •Rbb'! •REF' • Kbb" 
Ml I069| IV If, 51492) 06 4lu 27 — — — — — — — — •Rbb" •RbF! •REF! • •REF! •REF' • KIP 
no 106)190 12 511811.96 4)3 66 8Kb) 8RbFI •HI •RbF' •Rl-F! •Kbb! 8RFF' •Rb'F: •REF: •RbF'! •REF! •Rbb" •Kbb" •Rbb'! •Rib! •bnn, •Kcrvft.Md 
i-ft: I07IW18 26 5146 47J1 *46 21 8Kb) •RbFI • KJ •RbF' •RhF! •RbF! 8RFF' •Rbb': 415 87 •Kbb! •Rb'F! •Kbb' •Rbb" •RbF! •Kb h" •REP •Rbb: 
1-61 10709)1 26 51)111 19 *41.82 8KEF 8RFF! •Rl: •RbF! •RFF! •kbb! 8RFF' •Rb'F' •RFF •RbF'! •REF! •Rbb" •RbF! •RbF' •Rb'b" •RFF: •Kb')': 
1 66 1070604 09 515851 01 *41.9| •Rb.F •RhF! •RJ •RbF! •REF! •RbF! •REF' •RFF1 •KFF •KbT' •RFF1 •Rbb" •KFF! •Rfcb". •Kbb' •REF1 • Kbb". 
1-67 1070101 57 3162*4 09 *41.90 8Kb) •KEF! • R1 •KFF' •RFF1 •kbb'! 8RFP •Rb'F' •REF •RFF! •REF! •Rbb! •KEF! •RbF' •Kbb" •RFF' •RbF' 
I-6S 1069571.49 516616.16 450 50 8RtF 8REF' 8RJ •Rb'F! •REF! •RbF! •REF: •RbF! •REF •RFb" •RbF! •RbF' •RbF! •rff: •RbF! •REF! •RbF' 
1 7J 1067695 43 515570 09 461..19 •RhF •Rl •RhF! •REP •REF! •REF: •Kbb'! •REF •RbF! •RbF! •RbF: •RbF! • RFF' •RbF' •RFF! •Kb 

D-3 1069116 26 51587J62 470 32 _ •RbF! •Rbb': •RFF' •Rbb"! •RFF' •RhF •REF! •R 
D-t 1070194 11 514349 ) 447 6 — — — — — — •RbF! •REF1 •RbFI •RFF! •Rbb" •RbF! •REF! •K 

1V12 1069116 29 314916 08 47V9| — — — — — — •Rb'b" •RbF! •RFP •Rbb"! •REF! •R 
11-1.1 1070485 74 313601 71 471 1 __  •Rbb" •kbb! •RFF1 •KIP •REF! •k 
D-14 1068947.16 316523.17 487.77 — — _ — __  NM •Rfcb" •KIP •RFF! •K 
D-81 ID67118 19 51*46)68 451 00 •REF •KEF! •Kbb': •Kb) K kbb' • Kbb' • KFF1 •RbF' •Rb'F' •Rbb" •RbF •RbF! •REF! •REF: •Rl F! •REP •K 
D-81 107M910 4 5146)3 64 '448 48 8HFb *kF>': •RbF' •RbF 8REF! •Rb'b'! •REF: •RFF! 41) 17 •RbF" •REF •Rbb'! •Kbb'! •RbF1 •Kl- b! •REF! •k 
n-ss 1069626 35 5164.1042 4)7.1.3 8Kb) 8KFF! •RbF' • RFb 8RFF' •Rb'b' •RhF1 •RbF' •rff: •Rb'b" •RFF •RFF! •Kb'F! •REF! •RbF! •REF' •K 
£> 87 10692JJ 46 31)404 82 46105 •REF 8RFP •KIT: •REF 8RbF! •RbF: •REF1 •RbF- •RbF1 •Rbb" •RbF •RbF! •RbF! •REF! •Kl- F! •ref: *K 
D-93 1069117.89 514269 69 448 62 •REb 8RbF: •RbF' •RbF •REF! •KbT: •REF: •KEF': •REF! •RbF" •REF •RbF! •RbF1 •RFF! •RbF! •RFP' •R 

MWFID I06tb0t 68 515860 04 461 6) •Kb) 8RKF! *RFF: •RbF •REP •RbF: •REF! •RFF' •RFP •RbF' •REF •RbF: •Rb.F! •ref: •KbT! •REF! «K 

1 1071100 71 314883 10 4)8 )7 — — — — — •RbF" •REF1 •RbF' •RbF! •RFF' 
2 1071 107.71 514878 0) 4>l 84 — — — — — — •RbF! •REF' •RFP •RbF! •REF' 
.1 1071249.21 514645.19 440 71 — — — — — — — •RbF: •REF! — •RbF! 
4 1071231 42 514635.61 441 1)5 — — __ — •RFF' •Rb.F! •RFF! 
5 107074) 51 315414 94 460 94 — — — — — 
6 1069471 76 314096.61 417.28 — — •RbF: •REP •kb'p •RFF! •Rb'F' •RFF •Kbb'! 
7 1069480 911 31409125 41701 — ~ — — - •Rbb" •RbF! •Rbb! •REF! •REF' - •REP •Rbb" 

NM -- Sol Manual 



Table 4-5 : Summary of Groundwater Monitoring Wells Sampled as Part of the RI 

Well No. Interval Monitored Source of Well 

S-l Shallow New RI well 
S-5 Shallow New RI well 
S-8 Shallow New RI well 
S-10 Shallow New RI well 
S-61 Shallow Existing well 
S-80 Shallow Existing background well 
S-82 Shallow Existing well 
S-84 Shallow Existing well 
MW-101 Shallow Existing well 
MW-107 Shallow Existing background well 
MW-F3 Shallow New landfill well 
PZ-114-AS Shallow New landfill well 

1-2 Intermediate New RI well 
1-4 Intermediate New RI well 
1-7 Intermediate New RI well 
1-9 Intermediate New RI well 
1-11 Intermediate New RI well 
1-62 Intermediate Existing well 
1-65 Intermediate Existing well 
1-66 Intermediate Existing well 
1-67 Intermediate Existing well 
1-68 Intermediate Existing well 

D-3 Deep New RI well 
D-6 Deep New RI well 
D-12 Deep New RI well 
D-13 Deep New RI well 
D-14 Deep New RI well 
D-83 Deep Existing well 
D-85 Deep Existing well 
D-93 Deep Existing well 



Table 4-6 
Monitoring Well Construction Summary 
West Lake Landfill, Bridgeton, Missouri 

Well Northing Easting 

Elevation Screened Interval 

Well Northing Easting 
Reference Point 
Top of Casing 
(Feet, MSL) 

Ground Surface 
(Feet, MSL) 

Length of 
Screen 
(Feet) 

Depth 
(Feet Below TOC) 

Elevation 
(Feet, MSL) Well Northing Easting 

Reference Point 
Top of Casing 
(Feet, MSL) 

Ground Surface 
(Feet, MSL) 

Length of 
Screen 
(Feet) Top | Bottom Top | Bottom 

Shallow Wells 
S-l 1069685.83 514205.01 446.51 443.3 20 5.21 25.21 441.3 421.3 

S-5 1069155.84 515901.03 468.65 465.7 10 32.95 42.95 435.7 425.7 

S-8 1071044.35 514724.16 444.03 441.6 20 9.43 29.43 434.6 414.6 

S-10 1069827.87 514931.35 4S0.28 477.5 20 34.78 54.78 445.5 425.5 
S-61 1070160 514580 450.17 445.6 21.5 424.1 
S-80 1065190 513870 452.55 448.4 10 10 20 418.4 428.4 

S-8 2 1069312 514273 447.7 450.7 10 15.5 25.5 412.2 422.2 

S-8 4 1069685 516455 452.9 455.3 10 20.9 30.9 412.0 422.0 
MW-101 NI Nl 447.66 445.36 10 15 25 420.36 430.36 
MW-107 Nl NI 449.25 NI 10 5 15 NI NI 
MW-F3 1070380 515880 NI NI 10 32.8 42.8 NI NI 

PZ-114-AS 1069418.88 516768.25 451.31 449.8 9.8 19.9 29.7 420.08 429.88 
Intermediate L lepth Wells 

1-2 1069698.26 514212.18 446.41 443.2 10 40.21 50.21 406.2 396.2 
1-4 1069148.42 515889.5 468.57 466 10 68.57 78.57 400 390 
1-7 1070743.05 514299.87 446.97 444.5 10 39.47 49.47 407.5 397.5 
1-9 1069329.26 514268.59 450.99 448.5 10 45.49 55.49 405.5 395.5 
I-ll 1069819.16 514925.06 480.27 477.6 10 83.67 93.67 396.6 386.6 
1-62 1070960 514675 446.08 444.1 10 34 44 420.1 410.1 

1-65 1070940 515435 441.8 438.5 10 26 36 422.5 412.5 

1-66 1070520 515935 441.8 437.7 10 26.9 36.9 420.8 410.8 

1-67 1070090 516260 439.08 436.5 10 25.4 35.4 421.1 41 I.I 
1-68 1069570 516690 448.32 440.9 10 21.2 31.2 429.7 419.7 

Deep Wells 

D-3 1069136.26 515871.62 470.32 467.2 10 99.12 109.12 371.2 361.2 

D-6 1070194.31 514549.5 447.6 444.4 10 99.2 109.2 348.4 338.4 
D-12 1069S36.29 514936.OS 479.91 477.4 10 136.51 146.51 343.4 333.4 
D-13 1070485.74 515601.73 471.1 468.4 10 125.7 135.7 345.4 335.4 
D-14 1068947.16 516523.17 487.77 484.5 5 57.27 62.27 430.5 425.5 
D-83 1070940 514660 447.70 444.40 20 77 97 367.4 347.4 

D-85 1069680 516445 455.65 453.10 20 62 82 391.1 371.1 
D-93 1069318 514270 450.70 448.30 20 92 112 356.3 356.3 

P:\WESTLAKE\GWELEV\MWCONSTR.XLS 



TABLE 4 - 7 
SOIL VAPOR METHANE CONCENTRATIONS (%) 

RADIOLOGICAL AREAS 1 AND 2 
WEST LAKE LANDFILL, BR1DGETON, MISSOURI 

^ Boring Depth : % Methane 
(feet) 

AREA 1 
WL-101 5 39 

10 38 
WL-102 5 18 

10 43 
WL-103 5 18 

10 8.7 
WL-104 5 5.9 

10 -

WL-105 5 39 
10 -

WL-106 5 9.1 
10 14 

WL-107 5 36 
10 -

WL-108 5 45 
10 34 

WL-109 5 2.7 
10 0.38 

WL-110 5 37 
10 41 

WL- 1 1 1  5 45 
10 45 

WL-112 5 BRL 
10 -

WL-113 5 0.52 
10 40 

WL-114 5 39 
10 6.8 

WL-115 5 12 
10 - • 

WL-116 5 33 
10 -

WL-117 5 40 
10 27 

WL-120 5 33 
10 -

AREA 2 
WL-201 5 -

10 -

WL-202 5 BRL 
10 BRL 

WL-203 5 BRL 
10 BRL 

WL-204/205 5 BRL 
10 BRL 

WL-20'6 5 BRL 
10 BRL 

WL-207 5 -

10 -

WL-208 5 18 
10 23 

Boring ::: Depth % Methane 
(feet) 

AREA 2 (cont.) 
WL-209 5 23 

10 0.48 
WL-210 5 25 

10 19 
WL-211 5 6.3 

10 0.39 
WL-212 5 BRL 

10 -

WL-213 5 21 
10 13 

WL-214 5 BRL 
10 BRL 

WL-215 5 BRL 
10 -

WL-216 5 23 
10 0.23 

WL-217 5 6.6 
10 24 

WL-218 5 17 
10 24 

WL-219 5 17 
10 22 

WL-220 5 24 
10 24 

WL-221 5 BRL 
10 4.9 

WL-222 5 2.5 
10 -

WL-223 5 0.20 
10 0.21 

WL-224 5 19 
10 -

WL-225 5 BRL 
10 BRL 

WL-226 5 0.23 
10 -

WL-227 5 20 
10 13 

WL-230 5 28 
10 0.21 

WL-231 5 0.21 
10 15 

WL-233 5 13 
10 23 

WL-234 5 19 
10 23 

WL-235 5 30 
10 29 

WL-236 5 0.39 
10 BRL 

WL-239 5 0.49 
10 0.35 

' = feet 
- = Sample not collected due to encountering landfill obstructions 
BRL= Below Reporting Limit 
bis = Below Land Surface 



Table 5-1: Summary of Plant Species Present in or Near Areas 1 and 2 

Scientific Name Common Name Area Area North Flood West Flood For< 

1 2 Control Control Prope 
Channel Channel 

Trees/Shrubs 

Acer negundo Box elder X X 
Cercis canadensis Red bud X 
Cornus amomum Silky dogwood X X 

Fraxinus spp. Ash X X 
Moras spp. Mulberry X 

Popalus deltoides Eastern Cottonwood X X X 
Rhus typhina Staghorn Sumac X X X 

Salix amygdaloides Peached-leaved X 
willow 

Salix spp. Willow X X 

Woody Vines 

Toxicodendron Poison ivy X X X 
radicans 
Vitis spp. Grape X X X 

Herbs and Grasses 

Andropogon spp. Bluestem X 
Ambrosia spp. Ragweed X 

Ascelpias syriaca Common milkweed X 
Cardans crispus Nodding thistle X X X 
Daucus carota Wild carrot X 

Erigeron annuus Daisy fleabane X X 
Gallium spp. Bedstraw X X 

Graminae Unknown grasses X X X X X 
Impatiens capensis Jewelweed X 

Juncus spp. Rush X 
Meiilotus alba White sweet clover X 

Opuntia compressa Prickly pear X 
Phytolacca americana Pokeweed X X 

Plantago major Common plantian X X 
Polygonum spp. Smartweed X 
Rumax crispus Curled-dock X X X 
Solidago spp. Goldenrod X X X 
Setaria spp. Foxtail X X X 

Thlaspi arvense Field pennycress X X X 
Trifolium pratense Red clover X 

Trifolium procumbens Yellow sweet clover X X 
Tvpha spp. Cattails X X 

Vicia cracca Cow vetch X X 

RI Report 
04/10/00 
Table 5-1 



Table 5-2 : Summary of Water Level Measurements from Well Clusters 

Well 
Cluster 

Groundwater Elevation (Feet, MSL) 
Well 

Cluster 
1194 1995 1996 Well 

Cluster Nov. 22. 23. 28 December 29 January 30 March 3 March 30 April 28 Mav 26 June 30 Julv 28. Aue. 3* Auk 31 Oct. 2 Oct. 31 Nov. 30 Jan. 5 April 2 Julv 5 Oct. 2 
S-l — 434.25 432.76 432.13 431.63 430.89 429.57 434.50 432.52 
[-2 434.38 432.73 432.1 431.65 430.94 429.51 434.49 432.51 

S-5 — — — — — — — — — 434.45 432.87 432.14 431.81 431.03 429.69 434.63 432.73 
1-4 — 434.38 432.82 432.12 429.72 430.95 429.65 4.14.61 432.62 
D-3 — — 434.40 432.83 432.11 431.69 430 89 429.62 434.58 4.12.54 

S-X — — — — — — — — — 432.18 431.51 430 84 429.5.1 434.92 432.52 
1-62 430 22 430.14 431.02 430.74 430.79 431.18 436.34 436.31 435.87 434.66 433.19 432.43 431.5 430.85 429.5 434 87 432.50 
D-R3 430.19 430.08 430.98 430.66 430.72 431.21 436.31 436.32 435.87 434.60 432.78 432.07 431.47 430.71 429.47 434 76 432.46 

S-IO — — — — — — — — — — 432.91 432.12 431.67 431.11 429,43 434.57 432.51 
I-ll 432.13 431.66 430.92 429.52 434.58 432.53 
D-12 431.91 4.1 .59 430.93 429 49 434.58 432.49 

S-61 430.23 430.17 431.05 430.78 430.X1 431.27 436.42 435 92 434.51 433.02 432.27 431.6 430.85 429.49 434.70 432.53 
MW-102 430.23 430.18 431.00 430.77 430.8 431.27 436.54 435.87 435.37 434.48 432.86 432.12 429.6 431.02 429.51 434.71 432.54 

D-6 — 434.37 432.78 432.1 431.51 430.83 429.44 434.61 432.48 

S-XO 433.% 434.14 435.63 436.15 ' 436.94 436.83 440.41 439.20 438.42 438.26 437.29 436.56 415.34 434.24 434.12 nh.inituniil ahm tinned 
1-50 431.64 431.39 432.40 431.90 432.01 432.53 437.06 436.26 433.70 434.92 433.19 432.66 432.63 432.09 430.61 ah.iniLini-il stun tinned 

S-S2 430.36 430 30 431 13 430.X3 430.86 431.47 435.99 435.38 435.16 434.27 432.78 432.07 431.75 431.03 429.57 434.49 432.59 
1-9 432.2 431.79 431.01 429.59 434.47 432.59 

D-9.1 42X.% 428.RK 429.70 429.40 429.44 430.04 434.60 433.9S 433.79 432.83 431.37 430.61 430.28 429.56 428.11 433.03 431.12 

S-X4 429.64 429 63 430.56 430.31 430.34 430.55 435.86 435.35 434.74 433.97 432.31 411.56 431.02 430.36 429.16 434.08 431.81 
1-67 430.36 430.33 431.27 430.97 430 93 431.25 436.84 436.25 435.59 434 79 433.09 432.29 431.67 431 03 429.74 434 87 432.51 
I-6R 430.34 430.40 431.45 431.06 431.05 431.26 436.56 435.98 434.34 434.59 432.98 432.21 431.7 431 05 429.86 434.76 432.47 
D-85 430.31 430.36 431.26 431.01 431 431.24 436.53 436.02 435.42 434.65 433.00 432 26 431.71 431.02 429.74 434 74 432.52 

MW-F3 430.27 430.26 431.14 431.23 430.94 431 17 436.92 436.29 432.61 434.76 433.02 432.21 431.62 430.84 429.63 434,90 432.50 
1-66 430.3 430.25 431.13 430,91 430.96 431.30 436.73 436.35 435.65 434.80 433.08 432.22 431.59 430.87 429.63 434.9.1 432.46 
D-13 — — .... — 432.16 431.62 430.91 429.61 4.14.89 432.57 

MW-F1S 430,24 430.35 431.09 430.93 430.93 431.30 435.61 435 30 435.03 434.29 432 83 432.09 431.77 431.04 429.66 434.36 432.49 
MW-FID 430.21 430.32 431.12 430.93 430.85 431.22 435.59 435.29 435.02 434.27 432.77 432.03 431.75 431.01 429.61 4.14.34 432.44 

— - not measured. 



Table 5-3 : Summary of Alluvial Aquifer Hydraulic Conductivity Values 

Hydraulic Conductivity 
K (cm/s) * 

3.78E-03 
8.76E-04 Maximum 3.43E-02 
3.43E-02 Minimum 8.76E-04 
2.32E-03 Average 8.22E-03 
4.17E-03 
3.83E-03 

3.27E-02 
5.41E-02 Maximum 6.68E-02 
6.68E-02 Minimum 1.22E-02 
5.47E-02 Average 4.45E-02 
4.63E-02 
1.22E-02 

3.15E-02 
4.29E-02 Maximum 8.85E-02 
4.14E-02 Minimum 4.50E-03 
8.85E-02 Average 4.28E-02 
4.50E-03 
4.78E-02 

Note: All hydraulic conductivity values were determined using the AQTESOLV™ computer program 
(Geraghty & Miller, 1989) 



Table 6-1 : Summary of Radionuclide Occurrence Above Reference Levels in Area 1 Surface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

> Background but < Reference 
# Detects Range 

Reference 
Level 

> Reference Level 
# Detects Range 

Uranium - 238 Decay Series 
Uranium-238 2.24 1 2.33+/-0.54 7.24 2 87+/-7.2 to 147+/-38 
Thorium-234 2.76 0 7.76 2 55.9+/-13.5 to I80+/-49 
Uranium-234 2.73 1 2.94+/-0.65 7.73 2 105+/-22 to 154+/-40 
Thorium-230 2.45 1 2.67+/-0.76 7.45 2 7,850+/-1,470 to 57,000 +/-4,100 
Radium-226 1.30 1 1.32+/-0.24 6.3 2 109+/-5 to 910+/-93 
Lead-214 1.13 3 1.16+/-0.44 to 1.62+/-0.56 6.13 2 108+/-8 to 1,100+/-99 
Bismuth-214 1.61 0 6.61 2 110+/-6 to L000+/-57 
Lead-210 3.77 0 8.77 3 206+/-26 to 1,040+/-135 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 1 5.7+/-1.9 6.15 2 6.86+/-3.99 to 19.5+/-5.9 
Proactinium-231 NE NE NE 5 2 156+/-27 to 610+/-110 
Actinium-227 NE NE NE 5 2 118+/-I4 to 305+/-33 
Radium-223 NE NE NE 5 2 113+/-NA to 939+/-76 
Thorium - 232 Decay Series 
Thoriuni-232 1.55 0 6.55 2 18.1+/-4.6 to 40+/-150 
Radiunt-228 2.37 0 7.37 0 
Thorium-228 1.33 1 1.96+/-1.14 6.33 0 
Radium-224 NE NE NE 5 1 L760+/-219 
Lead-212 2.26 0 7.26 0 
Bismuth-212 NE NE NE 5 0 
ThaIlium-208 0.71 1 0.79+/-0.83 5.71 1 6.8+/-2.I 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 8 surface soil samples were collected in Area 1. One of the samples was split and analyzed at two different laboratories. For some of the 
radionuclides, the results from one of the laboratories were greater than the background or reference levels, while the results from the second laboratory were not. 



Table 6-2 : Summary of Radionuclide Occurrence Above Reference Levels in Area 1 Subsurface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

> Background but < Reference 
# Detects Range 

Reference 
Level 

> Reference Level 
# Detects Range 

Uranium - 238 Decay Series 
Uranium-238 2.24 5 2.89+/-0.56 to 6.94+/-1.28 17.24 2 17.8+/-4.1 to 26.4+/-10.1 
Thorium-234 2.76 0 17.76 0 
Uranium-234 2.73 6 2.92+/-1.46 to 15.6+/-3.6 17.73 0 
Thorium-230 2.45 6 2.47+/-1.26 to 7.52+/-1.65 17.45 6 23.2+/-4.9 to L500+/-240 
Radium-226 1.30 6 1.36+/-0.37 to 6.3+/-1.2 16.3 3 18.4+/-1 to 128+/-6 
Lead-214 1.13 12 I.13+/-0.33 to 7.CH-/-0.76 16.13 3 19.9+/-1.6 to 110+/-7 
Bismuth-214 1.61 3 2.53+/-0.19 to 6.5+/-0.58 16.61 3 18.4+/-1.2 to 128+/-7.00 
Lead-210 3.77 2 5.1+/-1.0 to 17+/-4.0 18.77 2 83.4+/-12.4 to 2I2+/-28 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 1 I.46+/-0.57 16.15 0 
Proactinium-231. NE NE NE 15 3 26.9+/-7.9 to 73.2+/-14.6 
Actinium-227 NE NE NE 15 3 15.0+/-2.6 to 43.8+/-5.8 
Radium-223 NE NE NE 15 3 16.1+/-NA to 44.3+/-NA 
Thorium - 232 Decay Series 
Thorium-232 1.55 4 1.64+/-0.56 to 10.3+/-3.5 16.55 0 
Radium-228 2.37 0 17.37 0 
Thorium-228 1.33 1 1.5 5+/-1.48 16.33 0 
Radium-224 NE NE NE 15 1 39.1+/-6.3 
Lead-212 2.26 0 17.26 0 
Bismuth-212 NE NE NE 15 0 
Thallium-208 0.71 0 15.71 0 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 39 subsurface soil samples were collected in Area I. Field and laboratory duplicates were prepared for several of the samples. Two of the samples 
were split and analyzed at two different laboratories. For some of the radionuclides, the results from one of the laboratories or from one of the duplicate samples 
were greater than the background or reference levels, while the results from the original sample or second laboratory were not. 



Table 6-3 : Summary of Radionuclide Occurrence Above Reference Levels in Area 2 Surface Samples 

Radiological 
Constituents 

Background Value 
(mean + 2 std. dev.) 

> Background but < Reference 
# Detects Range 

Reference 
Level 

> Reference Level 
# Detects Range 

Uranium 238 - Decay Series 
Uranium-238 2.24 3 3.1+/-0.7 to 4.17+/-1.04 7.24 2 134+/-42 to 294+/-92 
Thorium-234 2.76 0 7.76 0 
Uranium-234 2.73 3 3.18+/-1.06 to 4.05+/-1.02 7.73 2 216+/-67 to 575+/-180 
Thorium-230 2.45 4 2.91+/-0.82 to 5.35+/-1.14 7.45 9 S.63+/-2.62 to 29,240+/-5,290 
Radium-226 1.30 4 1.54+/-0.22 to 4.78+/-0.44 6.3 4 9.2+/-1.7 to 3,720+/-142 
Lead-214 1.13 5 1.28+/-0.28 to 5.26+/-0.49 6.13 4 8.8+/-1.0 to 3J90+/-277 
Bismuth-214 1.61 2 3.56+/-0.87 to 4.2+/-0.67 6.61 4 7.3+/-0.69 to 3,690+/-136 
Lead-210 3.77 0 8.77 3 9.5S+/-2.32 to 1,370+/-162 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 0 6.15 2 49.7+/-16.5 to 251+/-79 
Proactinium-231 NE NE NE 5 4 5.22+/-2.32 to 2,030+/-301 
Actinium-227 NE NE NE 5 3 6.15+/-1.17 to 1,320+/-179 
Radium-223 NE NE NE 5 3 6.73+/-NA to 1.097+/-NA 
Thorium - 232 Decay Series 
Thorium-232 1.55 0 6.55 4 6.73+/-1.36 to 127+/-23 
Radiunt-228 2.37 0 7.37 0 
Thoriuni-228 1.33 1 4.97+/-1.04 6.33 0 
Radium-224 NE NE NE 5 2 4.330+/-628 to 6,5S0+/-1090 
Lead-212 2.26 0 7.26 0 
Bisniuth-212 NE 0 5 0 
Thallium-208 0.71 0 5.71 0 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 15 surface soil samples were collected in Area 2. Three of the samples were split and analyzed at two different laboratories. For some of the 
radionuclides, the results from one of the laboratories were greater than the background or reference levels, while the results from the second laboratory were not. 



Table 6-4 : Summary of Radionuclide Occurrence Above Reference Levels in Area 2 Subsurface Samples 

Radiological Background Value Background but < Reference Reference > Reference Level 
Constituents (mean + 2 std. dev.) # Detects Range Level # Detects Range 
Uranium - 238 Decay Series 
Uranium-238 2.24 7 2.61+/-0.64 to 11.4+/-3.8 17.24 3 60.7+/-12.4 to 287+/-47 
Thorium-234 2.76 1 13.2+/-15.7 17.76 2 24.5+/-15.8 to 140+/-25 
Uranium-234 2.73 6 2.9+/-0.4 to 12.5+/-4.0 17.73 3 45.4+/-9.7 to 527+/-S7 
Thorium-230 2.45 28 2.72+/-1.45 to 17.29+/-3.4 17.45 18 18.2+/-3.3 to 83,000+/-530 
Radium-226 1.30 17 1.3+/-0.45 to 12.9+/-0.54 16.3 4 8S.4+/-5.2 to 3,140+/-116 
Lead-214 1.13 23 1.14+/-0.24 to 12.5+/-0.9 16.13 4 85.9+/-6.4 to 2,200+/-170 
Bismuth-214 1.61 10 1.63+/-0.42 to 12.6+/-0.6 16.61 4 93.2+/-5.1 to 3,150+/-111 
Lead-210 3.77 7 4.02+/-1.6 to 9.83+/-2.56 18.77 6 22.4+/-3.5 to 1,300+/-157 
Uranium - 235 Decay Series 
Uranium-235/236 1.15 0 16.15 3 24+/-27 to 115+/-19 
Proactinium-231 NE NE NE 15 4 39.3+/-11.1 to 1,930+/-243 
Actinium-227 NE NE NE 15 4 25.8+/-4.2 to 1,180+/-138 
Radium-223 NE NE NE 15 4 30.2+/-NA to 5.270+/-359 
Thorium - 232 Decay Series 
Thorium-232 1.55 4 1.76+/-1.07 to 3.84+/-0.9 16.55 3 106+/-19 to 180+/-65 
Radium-228 2.37 2 14.5+/-7.9 to 16.7+/-9.3 17.37 0 
Thorium-228 1.33 2 1.5+/-0.80 to 4.59+/-0.91 16.33 0 
Radium-224 NE NE • NE 15 0 
Lead-212 2.26 1 2.49+/-0.94 17.26 1 82+/-35 
Bismuth-212 NE NE NE 15 0 
Thallium-208 0.71 3 1.13+/-0.78 to 7.9+/-3.7 15.71 0 
All values expressed as pCi/g. 
NE = Not established, all background samples below minimum detectable activity. NA = 2 Sigma Error (+/-) is not available. 
A total of 73 subsurface soil samples were collected in Area 2. Field and laboratory duplicates were prepared for several of the samples. Four of the samples 
were split and analyzed at two different laboratories. For some of the radionuclides, the results from one of the laboratories or from one of the duplicate samples 
were greater than the background or reference levels, while the results from the original sample or second laboratory were not. 



Table 6-5 Summary of Background Radionuclide Levels at the West Lake Landfill 

Detection Standard Minimum Maximum Mean Plus Mean Plus 
Radionuclide Frequency Mean Deviation Value Value 2 Standard Deviations 3 Standard Deviations Variance 
Uranium-238 Decay Series 
Uranium-23S 4/4 1.33 0.46 0.74+/-0.35 1.S5+/-0.79 2.24 2.7 0.21 
Thorium-234 2/4 1.57 0.59 1.15+/-0.89 1.99+/-1.11 2.76 3.35 0.35 
Uranium-234 4/4 1.47 0.63 1.06+/-0.44 2.40+/-0.93 2.73 3.36 0.40 
Thorium-230 4/4 1.51 0.47 0.92+/-0.44 2.03+/-0.6 2.45 2.91 0.22 
Radium-226 4/4 1.06 0.12 0.95+/-0.22 1.19+/-0.22 1.30 • 1.41 0.01 
Lead-214 4/4 1.01 0.06 0.92+/-0.26 1.07+/-0.24 1.13 1.19 0.004 
Bismuth-214 2/4 1.09 0.26 0.90+/-0.31 1.27+/-0.4 1.61 1.87 0.07 
Lead-210 3/4 2.48 0.64 1.88+/-1.56 3.16+/-2.18 3.77 4.41 0.41 
Uranium-235 Decay Series 
Uranium-235/236 4/4 0.39 0.38 0.02+/-0.08 0.91+/-0.57 1.15 1.54 0.15 
Uranium-235 - - - - - - - -

Protactinium-231 - - - - - - - -

Actinium-227 - - - - - - - -

Radium-223 - - - - - - - --

Thorium-232 Decay Series 
Thorium-232 4/4 0.90 0.33 0.52+/-0.29 1.26+/-0.39 1.55 1.87 0.11 
Radium-22S 2/4 1.65 0.36 1.39+/-0.4 I.90+/-0.47 2.37 2.73 0.13 
Thorium-228 4/4 0.68 0.33 0.43+/-0.27 1.16+/-0.37 1.33 1.66 0.11 
Radium-224 - - - - - - - -

Lead-212 4/4 1.29 0.48 0.80+/-0.31 1.94+/-0.29 2.26 2.74 0.23 
Bismuth-212 -- - - - - - - --

Thallium-208 4/4 0.44 0.14 0.32+/-0.16 0.63+/-0.21 0.71 0.84 0.02 

All values expressed as pCi/g, except detection frequency. 

Four background samples were analyzed. Samples without detections were not used to calculate background statistics. 

-- =• Radionuclides were not delected above the Minimum Detectable Activity (MDA) in any of the four background samples. 



Table 6-6 Background Gamma and Radionuclide Concentrations in Surface Soil 
Samples in the State of Missouri 

Surface Soil 
Sample Designation/ Gamma Exposure Radionuclide Concentration (pCi/g) 

Location Rate (uR/hr) U-238 | Ra-226 | Th-232 

West Lake Landfdl - McLaren/Hart 
Barrow Pit - loess 13.5 1.3+/-0.50 1.19+/-0.22 0.75+/-0.38 
Barrow Pit - shale 16.3 1.85+/-0.79 0.97+/-0.2 1.26+/-0.39 
Farmer's Field 13.7 1.41+/-0.5 1.13+/-0.25 1.05+/-0.38 
McLaren/Hart Shop 10.1 0.74+/-0.35 0.95+/-0.22 0.52+/-0.29 

Mean 13.4 1.3 1.1 0.9 
Standard Deviation(S) 2.6 . 0.5 0.1 0.3 

Mean + 2S 18.5 2.2 1.3 1.5 

State of Missouri - Bechtel National. Inc 
MO-1 6.0 1.7 1.4 1.3 
MO-2 10.0 1.3 1.3 1.2 
MO-3 6.7 1.2 1.1 1 
MO-4 7.5 1.1 1.3 1.1 
MO-5 8.1 1.3 1.2 1.2 
MO-6 5.4 0.33 0.31 0.32 
MO-7 7.6 1.1 1.1 1.1 
MO-8 6.8 0.81 0.83 0.76 
MO-9 5.1 1.1 1.1 1.1 
MO-10 4.6 0.76 1 0.95 

Mean 6.8 1.1 1.1 1.0 
Standard Deviation(S) 1.6 0.4 0.3 0.3 

Mean + 2S 10.0 1.8 1.7 1.6 

5-Mile Radius of Weldon Sprine Site - UNC-Geotech 
1 10.0 1 0.8 0.9 
2 10.3 0.7 1.1 1.5 
3 9.2 0.7 1.2 1.3 
4 9.2 0.7 1.1 1.1 
5 11.0 1.3 1.3 1.1 
6 10.5 1 1.3 1 
7 10.7 1.7 1.2 1.4 
8 10.5 1.7 1.3 1.1 

Mean 10.2 1.1 1.2 1.2 
Standard Deviation(S) 0.7 0.4 0.2 0.2 

Mean + 2S 11.5 1.9 1.5 1.6 



Table 6-6 Background Gamma and Radionuclide Concentrations in Surface Soil 
Samples in the State of Missouri (cont.) 

Surface Soil 
Sample Designation/ Gamma Exposure Radionuclide Concentration (pCi/g) 

Location Rate (uR/hr) U-238 | Ra-226 | Th-232 

5-Mile Radius of Weldon Soring Site - Project Management Contractor 
1 9.3 <1.9 0.8 0.8 
2 9.0 <1.9 1.1 0.9 
3 8.9 <1.8 1.3 0.6 
4 9.5 <1.9 0.8 0.8 
5 9.2 <2.0 0.9 1 
6 9.5 <1.9 1.1 1 . 

Mean 9.2 NA 1.0 0.9 
Standard Deviation(S) 0.3 NA 0.2 0.2 

Mean + 2S 9.7 NA 1.4 1.2 

USING ALL AREAS 
Mean 9.2 1.1 1.1 1.0 

Standard Deviation(S) 2.6 0.4 0.2 0.3 
Mean + 2S 14.4 1.9 1.5 1.5 

< indicates that the sample result is below the Method Detection Activity (MDA), with the number 
indicating the MDA 



Table 6- 7: Summary of Area 1 Downhole Gamma Log Results 

Borine No. Dovvnhole Gamma Downhole Gamma Comments 
Peak DeDth (ft) Peak Intensity (cpm) 

WL-101 - - No peak 
WL-102 3 58,000 
WL-103 - No peak 
WL-104 - - No peak 
WL-105 9 180,000 At location of well D-5 
Well 1-4 6.5 260,000 Adjacent to boring WL-105 
Well S-5 3.5 387,000 Adjacent to boring WL-105 
WL-106 4 25,000 Poorly defined peak 
WL-107 - - No peak 
WL-108 - - No peak 
WL-109 - - No peak 
WL-110 - - No peak 
WL-111 - - No peak 
WL-112 6 10,000 Poorly defined peak 
WL-113 4 13,000 Poorly defined peak 
WL-114 5 15,000 Poorly defined peak 
WL-115 - - No peak 
WL-116 - - No peak 
WL-117 6.5 16,000 Poorly defined peak 
WL-118 0 12,000 Poorly defined peak 
WL-119 - - No peak 
WL-120 - - No peak 
PVC-24 - - No peak 
PVC-25 9 70,000 
PVC-26 5 85,000 
PVC-27 - - No peak 
PVC-28 14 130,000 
PVC-36 8 15,000 Poorly defined peak 
PVC-37 - - No peak 
PVC-38 10 1,298,000 
PVC-41 - - No peak 

cpm - counts per minute 



Table 6-8: Summary of Estimated Thicknesses of Subsurface Radiologically Impacted 
Materials in Area 1 

Boring Estimated Total Thickness of Surface Subsurface Thickness 
Radiologically Impacted Materials (Adjusted for Surface Thickness) 

Materials Iff) Present ? (£tl 

WL-102 2 no 2 
WL-105 10 yes 9.5 
Well S-5 4 no 4 
Well 1-4 4 no 4 
WL-106 3 no 3 
WL-112 2 no 2 
WL-113 2 no 2 
WL-114 1 no 1 
WL-117 . 1 no 1 
WL-118 1.5 yes 1 
PVC-25 2 no 2 
PVC-26 2 no 2 
PVC-28 2 no 2 
PVC-36 2 no 2 
PVC-38 12 yes 11.5 

Average 3.37 3.27 

Std. Dev. 3.13 2.99 



Table 6-9: Summary of Area 2 Downhole Gamma Log Results 

Boring No. Gamma Peak Depth (ft) Gamma Peak Intensity (cpml Comments 

WL-207 - - No peak 
WL-208 - - No peak 
WL-209 1 740,000 
WL-210 0 and 48? 506,000 and 90,000? Note 1 
WL-211 1 330,000 
WL-212 - - No peak 
WL-213 - - No peak 
WL-214 - - No peak 
WL-216 3.5 24,000 Poorly defined peak 
WL-217 - - No peak 
WL-218 - - No peak 
WL-219 - - No peak 
WL-220 - - No peak 
WL-222 - - No peak 
WL-223 4 15,000 Poorly defined peak 
WL-224 - - No peak 
WL-225 - - No peak 
WL-226 11 370,000 
WL-227 - - No peak 
WL-228 - - No peak 
WL-229 - - No peak 
WL-230 1.5 10,000 Poorly defined peak 
WL-231 5.5 27,000 
WL-232 - - No peak 
WL-233 22 89,000 
WL-234 7 ' 1,104,000 
WL-235 22.5 ? 20,000 Note 2 
WL-236 - - No peak 
WL-237 - - No peak 
WL-238 6 130,000 
WL-239 - - No peak 
WL-240 - - No peak 
WL-241 5.5 45,000 
PVC-4 1 1,290,000 
PVC-5 6 and 11 15,000? Very poorly defined peaks 
PVC-6 9.5 and 11 346,000 and 369,000 Overall one peak w/ 2 sub-peaks 
PVC-7 2 and 19.5 1,385,000 and 21,000 Note2 
PVC-8 1 23,000 
PVC-9 5 22,000 Very poorly defined peak 

PVC-10 3 and 10 753,000 and 152,000 
PVC-11 3 2,288,000 
PVC-12 2.5 . 57,000 
PVC-13 - - No peak 
PVC-18 - - No peak 
PVC-19 8 330,000 
PVC-20 1.5 126,000 
PVC-33 2.5 10,000 No peak? - very poorly defined 
PVC-34 1 22,000 Very poorly defined peak 
PVC-35 4 745,000 
PVC-39 2.5 14,000 Poorly defined'peak 
PVC-40 2.5 and 7 120,000 and 46,000 

Note 1; Lower peak due to material knocked down hole during drilling/logging 
Note 2: Lower peak at bottom of hole possibly from material knocked down hole during drilling/lggging 



Table 6-10: Summary of Estimated Thicknesses of Subsurface Radiologically Impacted 
Materials in Area 2 

Boring Estimated Total Thickness Surface Subsurface Thickness 
of Radiologically Impacted Materials (Adjusted for Surface Thickness) 

Materials (ff) Present ? £IU 

WL-209 5 yes 4.5 
WL-210 6 yes 5.5 
WL-211 3 yes 2.5 
WL-216 4 no 4 
WL-223 3 no 3 
WL-226 1 no 1 
WL-226 8 no 8 
WL-230 3 yes 2.5 
WL-231 5 no 5 
WL-233 4 no 4 
WL-234 10 no 10 
WL-235 3 no 3 
WL-238 4 no 4 
WL-241 4.5 no 4.5 
PVC-4 4.5 yes 4 
PVC-5 1 •no 1 
PVC-6 5 no 5 
PVC-7 6 no 6 
PVC-7 1 no 1 
PVC-8 1 yes 0.5 
PVC-9 1.5 no 1.5 

PVC-10 5.5 no 5.5 
PVC-10 2 no 2 
PVC-11 5.5 yes 5 
PVC-12 3 no 3 
PVC-19 4 no 4 
PVC-20 3 no 3 
PVC-33 1 no 1 
PVC-34 3 yes 2.5 
PVC-35 5 no 5 
PVC-39 2.5 no 2.5 
PVC-40 2.5 no 2.5 
PVC-40 2.5 no 2.5 

Average 3.73 3.61 

Std. Dev. 2.03 2.03 
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23.COO 10 •nd crrehed rock: dry to mom 6CJI <3 Of 6.64 321 49.K1 M 46.2 U.4 0 33 3.03 29.9 136 16.6 4. Ll! a 1.30 • IIS <ii.7: • 071 <:i. <0 >9 

1L-I0& <6.00( 0 Lacnlfill Debris trashy defeis computi of aood pUtfic. 1*3 •1S.TJ 1*3 9,79* 99*. *31 961 1646 73-3 344 363 2*.' .33.2' <3.36 • 7 39 1.74* < '9 <10 ' <1 1-
23,0OC tli» end tue toil ccinaiXioi ofdirk era) attl to ileyey nit. 
io.ooo •nd crushed roik: dy TO moist 0691 < 2*6 11 < 7.11 138' 191 18.1 47.2 •-1.87 11 II 1 6 .1 6 67 } 22' 1.42 0.29 <7.3 0.77 <1.99 0.42 

- 7*4 1 2 8 . 1 1 9  126 212 • 23.3 7.3.2 —.*!:! 44-3 <1.17 ? •0.6' 

jy — 
3 LanJl',11 DcNn iraahy dchia c onjulin| or"y anJ a arte, 

aood plane. cloth, paper. * ire. and mdal: aoil conaiating of 
1 I J4| <133 .-.?A £4.4 "J . ' " 11.2 W • 0.J3 •3;45 !.!? • 6'6 J.5? ....I?" . 9 .V 

— •[ } - — i i 
— •[ } - — 

i | 
191.-111 J MOOC LandL)1 Defer is. trashy Jetna coosisiin* of ysrd atsie. 1 

•XIX 3 aood. pleatic. clcah. paper. »ire and metal, rod consisimi of 1 231 031 1 a 0 »» 0971 08i 1 06 <1.26 06 • 0 *» • 1.01 • 0.12 • ' 26 0.19' 1.06 0 '1 149 1 (44 0 10 0 '6 
*.000 3 DIT(F) iaile pay To eras iah broan silly rlav and ivl fin* to medium- 0.62' 0S3 ore 0.31 1.061 101 1.06 1.41 <0.13 <0 17 • 0 7J •0 17 <2 88 0131 0 98 <0.14 186 1.00 1 06 o.u 

pained aand* dry To OCT 
| 

fl.-IM 
< ~ ' 

Landfill 1 >chrie. irrehy Jefeit consisting ofyaniaesiQ. Wi.— »?:• 
13-tl «0"' 

1.34 _7.M;1 I**] l*k 
2.391 232 

296 
"us: 

1 7.9 1 39 
'.j'"' — o'v 6.13 

<L*3 
Yj.'s < ~ ' 

Landfill 1 >chrie. irrehy Jefeit consisting ofyaniaesiQ. Wi.— »?:• 
13-tl «0"' 

1.34 _7.M;1 I**] l*k 
2.391 232 

296 
"us: 

1 7.9 1 39 
'.j'"' — o'v 6.13 

<L*3 
Yj.'s 

cmauling ofdark pay to pariah bcoan clayey ailT and eery I 
fine lo mediian pained seed: chv TO tel. I 

| I 
WL-II: 6 3 ' I6.00C LaraJfill Debris. iraahy Jebne ronsistin* of yard aeaie. 1 | 1 

• 6.000 10 291 1 JJ 1 3t-34f 3.131 'o: ' 3.62 <0."' 0 ' <1 43 0 79 1 0? 0 47 443 0J8 <0.4 0 16 
conaialou of dark pay eilry clay~ ibv to est. 1 1 

1 
WI.-1M • ft.rtiO 3 Landfill Debris* Lrrehy debria conaialmt of plane, clcth. in <3.o; 13.6 423 1841 19.9 184 • 4Q > 1.46 24 2K-3 16.3 19.1 lO.'l <0.7.3 • I 99 '9 1 <0.33 <i n •0 17 

paper, tlaaa and meal, toil conaianni of light feaoan lo dark i 1 
tray. ailTv. plane clay*, dry ID molar i 

— «6.',iio .. ..g .. 4 i'el Vi'si 4 03 
... 

i*ri' "liLo iT.ii 41.1 7.** 4.13 9.73 ' ii i'""<Y"i • j •"'I Ym WI..J16 — «6.',iio .. ..g .. Naiive Alloc turn, olic a broan elevey till trading lo 4 i'el Vi'si 4 03 
... 

i*ri' "liLo iT.ii 41.1 7.** 4.13 9.73 ' ii i'""<Y"i • j •"'I Ym n ti 
tray oh broan. coarae-painoJ tand and pic el: dry To ast 

1 I 1 i 
WL-2M • 6.00C 3 l.artflill Debris: iraahy debria ronairTini of wood, brick. 1 l.6i • 1.92 203 12« >26' '.v; 1.01 • 263 0 16 <1 IS •3.9 <1 22 • lO.lal 1.41 0.63 0 96 • 3 1! 043 « l ;  •  <0 *7 

<6.000 3 DLTiLt paper. conrreTa. insular ion. mrtaL plaaTk". flara. anJ tire; ami I 2.32i 26a *49 '401 1.23 1.16 7 »7 00> <1 04 •3.36 1.40 •7.6411 0.J2' <1.0> 0.7 •4 77 0.84 <1.73 0 >5 
cceisislint of dark pay silry clay lo mediien-painsd sand and I 1 1 1 
rcrk*. dry lo moiat. 1 ; 1 I 1 

WL-209 0.3 r-u.oou (I Landfill Ffehir Tiaahc deteia rc ryaiari-j of rufeba. brick. 294 <«y » 373 2*,24* 3,72* 3,1*6 3.9*6 • 1 |7n 13] 2*3 16.3* 1.329 1.697 127 .21-34 4.0" 9,386 <11.8 •Jr,.16 • 3 7* 

Vj.iicVi 
3 

' 3 LaTlF)' lir: 49.4 327 
3*. 2*9 
32.981 

96* 
.1,149 1,*M 

3.606 
3,136 

<8H; 
Y.ro 

714 
Yii 

74.1 1,9.3* 
1.260 

1,18* 
98:1 

I.Ufj <1F u 
iii* "" Vn* 

.40 1 
•91114 

• 3 36 
V.y. jV "•'ii'.»S 

1 
23DLTIFI "•"oiiT""«T3 0'.3» 1233 0.62 0.61 • 0 SO 

• 0.14 
<1 06 • 7.6<| • 0 341 <0.83 " 1 A 2 61 

. -°3: 
0 32 "<i is ^ 

| 
ul-:IO* 

0.23 ~ 
Landfill Dehria: Ireshy ckbns ecoaistiiig of aood. plaalic. 
Taper, ilieiiiad lira, yard aaate. rkilh. metal, (laaa. and aire: 

1.34 <».S] 216 18,196 2J»1 1,4.36 22106 J276 4*7 182 818 7.32 496! S9;2| _ _<933 «15 JI.VI# <17 29 < - w  
0.23 ~ 

Landfill Dehria: Ireshy ckbns ecoaistiiig of aood. plaalic. 
Taper, ilieiiiad lira, yard aaate. rkilh. metal, (laaa. and aire: 1 

22106 J276 4*7 496! S9;2| _ _<933 «15 JI.VI# <17 29 

83JMO 
liooo 

3 
TDLTIF) 

•oil consisting ofdark pay To fecmn idt and fine grained tend. 1 *3.3, <3211 143 124*9 S2»[ 34* 312 13.3 <io i: 34* 22* 171 j**; •6*2 .'.Si <032 . .Yjv_ 
11.3 23.OO0 | I 1 

• A UJ1 JO o.oi i ci.a 0.69 19.1 0.63: 0.9 0 62 <1 3 • 0 17 • 0 *s •4 2 < | r<7 -S 1 * 1 n i*i »o s» "62 ' CXI 041 • 1 19 •0 13 
<60111 JOLILTIH 0 5-11 K.ioa U 9' 10.3 1.661 1 82 1 4 •3*0 0.23 -l i <3 24 <1 73 <1 ' 93 r, «'f alas 0 J <3.84 Oil • • '7 

! 
WI.-21I 0.73 UD.000 Landllll Deferu* Iraahy dcbeia conaiatini of aood. plane, i ! 

20.000 3 paper, rubber, mere!, and concrele. noil conaialmi of payiah- 1 2611 <1.08 2 J 99.11 3 32' 347 SOI 214 022 <0 73 •346 2JS •9 0S 0.66 < 3.43 099 • 1 71 •o.:i 
9.3_ 1.MjOO leoan aandy* and tilTy clay lo coerw-gmncd aaraJ: dry lo act | •} 

| l->3' <1.13 
— 9.3_ 1.MjOO | •} 1 

| l->3' <1.13 
— 

.WL, <6.000 Landfill Debria. iraahy debris conaiatait of aood. plastic, •[ 1 S6 1 77! 1 91 1 6' <0.16 _-0J6 <S 691 0 7) 66 ?FFJ. ..../.If •0 16 .WL, <6.000 
Pruk. paper, rubber, mauldicei* sod conaialmt of dark pay •[ I 

1 6' <0.16 _-0J6 66 ?FFJ. ..../.If •0 16 

I I 
1 1 I II 
1 1 

— 0-" • S.IIJO CJ .andl'ill lleHia' Iraahy debria conaiaijii of aoud. plane. 1 3 31 2.(13 1.64 24.2 1 1311 |.2t •070 2 '6 043 •U S3 '3 11 <1.0' • lS4" I l l  < 0 9  0 79 .4 l'9 • 0 1* <1.34 — 0-" 
• 6 OiCJ 5 <nik. cardboard paper, a ire. rubbeT. metal: roil conayarint of I3'l <.'3H 1.00 17.29 1.261 1.32 • 0.6' <269 • 0 13 •081 <4.H <1 01 • 936 ".*9 <0.92 16* • 4 14 0 61 • 1 43 <1 6< 
• 6000 23 dark tray ailty clay and black, aandy. clayey nil To dark pay. 0 13' v?6J 1.06 '.1' 0.911 1.06 • 0.93 •30 ) • 0 1* • 1 i« <702 <1.39 <13 *1 0.32 <1.49 064 • 3 1 <04 < '76 0 '* 

i silly very fma painad aand and crushed rocL dry TO moral. I 1 
1 1 1 

..WLOJ <6.000 3 -sodfil! Debris, iraahy debeya coosislm| cf ahmgka. OSD I.U 1 M ... ,*±* 093J J_0I_ 
i»9 

OSj • OJ: 
<0 39 

• '32 • 0.33 ....•;_.54M 0 4 - O il 
• 9 SlTl 0.»6 «0.!9 

0 5 < :_.'j ..WLOJ 
• 6.000 23 carpeTinL tlaaa aood. plane, brack papci, aire, and mctaL 

OSD I.U 1 M ... ,*±* 093J J_0I_ 
i»9 

OSj • OJ: 
<0 39 • 4J> • 0.99 

....•;_.54M 0 4 - O il 
• 9 SlTl 0.»6 «0.!9 

0 5 < :_.'j 

aoil consiatin| of dark gray clayey nil TO fine.painad tand: 
'j 1 j— dry TO mens' 'j 1 j— ]T 

1 



TiiHc M1 : Occittciiccs if PoikGutmiii Levels mill RiuliDmiklulcs uhivc Reliance Lcvck uitl Descri] H inns n Nlaicr dl ___ 
.. 

H inns n 
1 

___ 

I l l  
Peak Gamma J at Sill 1 Soil Analytical Uala 

Reeding 
Llrprh l ll 1 

| L' ;iS fweay Sniea L'-l'SLteay Serrea 1 1 Th-212 fleray Sena* 
ftonre No. DemMfn riTW) Llrprh l ll 1 Ucacnmon of Maienal ai Deplh ofe'eateem frocn Soil tiorina Lot i u*i?j 1 •ny.m IMU 1X210 1 ka-ro ' Pb-Jlil Bi 21' l.ead.2IO ll*2»3'2' L'. 21) Pa- 21 r 1 Ac-227 Ra-221 11 TX212 ' R*-22! I Th.223 Re 22' pb-212 Ri*:i2 17 203 

HI.-216 1 5 -11.000 LaraJfH Debris: trashy debris cprysiaiint el* plaaiic. rlcah. 1 | 1 1 
11 000 and fleas aeil cnuialmp of grayish beoan 10 olive Ncran eilt\ 1 11.41 «L(I6 I:.J U.4 UJ^ o yi 170 < :_J6 ____ 2X.U ,iO_.l! 1 _ <L07 20.33 

day* TO r is *ery fina*eaincd aanJ. and luittfliine nxk. dry 
1 11.41 «L(I6 I:.J U.4 UJ^ o yi 170 < :_J6 ____ 2X.U ,iO_.l! 1 _ <L07 20.33 

lo m-aial. i 
1 

ui.-i;; .410 Landfill liehiii: ttaany del* is consialint of plaaiic. clilh l.ljl •') AI L:O in 2 6u. ;.JI 1.3' <66 0 11.69 <1 69 <1 1 4 <248 <44 46 t.li < i .7" •1.9- •8 22 <0.31 vim <11 43 
CO mi J riper, carpel,nft aoud. and meial. toil r-eiaiatmi "fdark Cray 

l.ljl •') AI L:O 
IU 1 Wn 1 83 1 81 4 4! <11 12 <11 64 •4.16 0 66 ')>4lj 1.1 "31 0 j'. 1.7| Vl.'l • 0 1' 

to black flay and Silly rlay 10 dark gray ail'), fine-grained 
aand. dry lo moral ' 
to black flay and Silly rlay 10 dark gray ail'), fine-grained 
aand. dry lo moral ' 

ij.oob — - 1 HL-22' ij.oob Landfill 1 tebria: ixaahv detail coMieimi of a ire. a ocd. — - 1 

— 3_ placm. rloih. rubber and pager, aoil retrain ing cl br^rnish 
selloa nil to dark tray silry day* and s.lry Lne-vained aand. 

0,6 18. _ <213 '0 14 <0 73 <3 II <1.11 « 1 7.0* | ®*w!....?i*i) 0)6 _ ,'_J V. °4-S* _<L64 q.*1 
— 3_ placm. rloih. rubber and pager, aoil retrain ing cl br^rnish 

selloa nil to dark tray silry day* and s.lry Lne-vained aand. 
0,6 18. _ <213 '0 14 <0 73 | ®*w!....?i*i) 0)6 _ ,'_J V. °4-S* _<L64 q.*1 

dry lo moiat 1 
1 1 1 

UI.-226 1 I.IIIII La n J Ii Ll 1 lebrj. Uaany debus conaifiinft cl uoi'J, rubber, 
— iV\T""— —i'Ti 

1 _ ____  
26" .t<" in a ire. plaaiic. ilu'n. avl paper, toil ojiuipina ol dari tray. — iV\T""— —i'Ti 1.4 1 14 1.2> 4.13 (i 19 <05 <3 14 < 21 5- t <o 33 "93 <1 i: 

_____  
I.** <] 33 •I. id 

lo.5 
• ""Vawi 

iligh'ly sen Jy. clayey a ill "• fine grimed sen! Jry 'o mom. 
-b-J -,)) 60- • i ** 1 ."831 vi i; <06S •3 '2 • • ' •0 23 

lo.5 
• ""Vawi 

iligh'ly sen Jy. clayey a ill "• fine grimed sen! Jry 'o mom. 
-b-J -,)) 60- • i ** 3.V1 < 1 19 "0 87 • ".31 <1 47 <28 61 1 ."831 vi i; <06S •3 '2 • • ' •0 23 

WL-i'T J ' 21.4 • y,, oo- i.'J '.p'lii ' ' <066 V96 '<072 <16 03 WL-i'T • b/ttl J ' Landfill Debris. trashy debeia coneisiini of aood. rubber, 1.6) 21.4 • y,, oo- i.'J '.p'lii ' ' <066 V96 '<072 <16 03 1 <0.3'. |.ij <0»J 14| 1.0.1 <1.76 0 2' 
pladic, dorh ilaaa carpeting. mmal. and paper, aoil consisting 

!-of tacmn an J dark (ray ailtv day let dark (ray fine-tinned aand !- ! i 
Jry iq aei 

••1 
i 

\ -I-••1 \ -I-
wr .;w 13 10.001 Landlill 1 'etaia traabc Jebrn c iiUiltmi ol plaaiic, cloth. 

™nv?"tr,15 •— 7:1 24.8 6 unn J a ire. class. earpenni. mdil. and paper aoil , mam ,ni ot'oloe ™nv?"tr,15 •— 7:1 24.8 1.6't 136 I ci 220 OJS <06' • J 86 <i>.v2 • 17.88 •0.8" v|.|6 <1.29 • 16) 0 88 <200 
or^an tilt, dark tray clayev iitl. and dark gray, ailiy. line* 
trained aanJ, dry lo aei. i | 

' WL-2'I i'j.ooo' j l.anJfill Detail* iraihv detail rceiayaiint of plaaiic. cloth. •tj- ;J1 • 4,- 14.) 'j.»l ' »96 j.i's "j.W <1.17 ' <0.73 •L36 " |'.86 uii <i ui "ai.'io • 1.93 orb <1.60 <0 28 
^ ».cro tlaaa, an! paper: toil confirm ol brownish Fis till, Jark CIS 

•••—4- ..... j 
--4 T -

^ 
•••—4- ..... --4 T -

truahed eock: drj lo ad. 1 } 1—| 
truahed eock: drj lo ad. 1 } 1—| 

• -'.IK? 
y~~  

Landlill LVbria* liaahy detail ccumding uf aood. plaifu. 
rloih. wire. Iimeaion*. rubber, me'al. and paper: anil ronaia'inft* [ j'Vg V.Vi' 47» V si " <1.02 'fli ' -• , 4J ' < 2l*.31 

i 
• -'.IK? 

y~~  
Landlill LVbria* liaahy detail ccumding uf aood. plaifu. 
rloih. wire. Iimeaion*. rubber, me'al. and paper: anil ronaia'inft* [ j'Vg V.Vi' 47» V si " <1.02 'fli ' -• , 4J ' < 2l*.31 1.191 <1.11 • I.n; 7 '3 <:.)' v| 80 «o ;J 
ci tray clay. Jark gray ic black filf. and dark fray, «ii'y, line. 

1 1 
1 

trained aanJ, Jry lo mcial 1 1 1 

WI..2'J I.IW.lXm ! •  1  ]. .. WI..2'J I.IW.lXm ! •  1  ]. .. 
! 1:000 
ijioob iobiTiFi 

Landlill laebria: !raah> debeia ccsiaistinf ol aood, plaaiic, 
and tlaaa: aoil conaiatint cfhroan sill. darL tray clayey aill 

1 l.U__ 24) 
I »•.)! <ii u 

la 
4).a 

)'J«* 
" iiiMt 

3,Ml. I.IM 
" i.iio M2 

....MM 
""i.ioo 

I.ioo 
9.33 

774 
07.0 

1,0)0 
4*0 

*32 
107 

•01 <2401 . 31 3 
v917] '6.62 

< 196 
"<H2 <36.24 

103 <*18.61 
' <11.82 

1 09 
<1.31 

and ailry clay to dark gray ailt) line*grained ftarci and crusted I i — 
rock* dry 10 moiat : r 

— 

1 1 
•0.61 •"V.i'jo '"iaTo 

____. •• , v;;7 •— .060 '"oi'b »i.*2>s <6 000 0 1 atelill llrbiia liaahy debrn ronaratmg ofaocd mclal i (. -I. . i s: oe: 1 2.4 (104 •0.61 1 36 • <0.49 •0 36 •"V.i'jo '"iaTo 
____. •• , v;;7 •— .060 .1 40 1 06 < I.V '"oi'b 

<6,>i<> J paper, a ire. ,li'h. inaulaic-n. plarl n. and glasa, aoil consifiing 1 IIVI vi )- I.J- .1.21 liui <11.86 Ji 62 <36.1 <!l 02 < 1 6' <8 84 <::n <26 14 <0 8* Ci 33 1 2 l.lil <2.9v O.nii 
ol dark tray aii'y clay <«*. clayey and «iliv. line.trained aanJ 

1 IIVI 
1 

No UINTII l<| 111 dry to aei. 1 l.1!1 nl'll i.:: 1.13 1 hoi 1.13 I.O «:.i«s <0.1 • 0 84 <4 88 <i: • 13 87 *0.64. <ii,9' <".37 3 11 0'3 v] .65 <0.28 
1 1 

wl-hs 6 .. .I10*? no dale Landlill Uchia 'raahy detaya coruifiuig of a nod. ahr added 
tirca. and aire, aoil conaifimt ofbroan aill and dark tray fir*. ' - | 1 

grained HnJ* dry lo moiat 
-4 -4 

""}.} 
'1 000 ! Landfill Llcteia* traahy daleii o una rating of glaaa inaulalion. 

aood. cardbnard. paper, aire, rubber, plafi... anJ a><J. aoil 
—— ? .? . ? *  J.31 12.3 ®.r? • Ol) . i:9?. 0 '9 .-.iAJi _ <0.88 <0J2 _._o^ 

""}.} 46 OOO 
! Landfill Llcteia* traahy daleii o una rating of glaaa inaulalion. 

aood. cardbnard. paper, aire, rubber, plafi... anJ a><J. aoil 
—— ? .? . ? *  1 

®.r? • Ol) . i:9?. 0 '9 .-.iAJi _ <0.88 _._o^ 

rcetaiatini of dark tray clay and nl^ c'i^ tc cilty line trained i 
aand anJ crushed ioi k; dry load i 1 

1 
ii 1 I6H c.H) 1 k> l.kl 1 31' 1.36 1 JS <29.3 04 - <3 12 •'I 24 • *1 72! | <0*41 <0" <1.1 •J 2) <0 21 <1 6* •0 24 

i.'j 21.1 ....?-«| . ..&? <1.24 
"" 

0 36 . <32 j ..<0 73 <1J" <71.19 <7 62 031 <041 

Surface sample 
0 .. r..,~ .. !:?? 20) J.-Jj 3.26 ... ?:? Oil 0)8 );22 ' 38 <25 lOj 1 0 731 i.n J.I ) 1;W .. 

Surface sample 
0 .. r..,~ .. !:?? 20) J.-Jj 3.26 ... ?:? Oil 0)8 );22 ' 38 <25 lOj 

1 
J.I ) 1;W .. 

"»c.yT~ j- • " - " i'ivi vr.'u • • „ss • - jj--
| 

[•;; Toi 0.00 
_____ 

J "0 7S1""vi'.oV ~<l 21 ' "o'.'ii "»c.yT~ j- • " - " i'ivi vr.'u • • „ss • - jj-- l.iii 1.3k [•;; Toi 0.00 
_____ 

J "0 7S1""vi'.oV ~<l 21 <224 0 86 ' "o'.'ii 

—f- i 
. 1 

—f- i 
. 1 

pvt- — 1 • -Ji-li'MT'L -----
)10 2.100 ' 2.100 1.700 •80 

— — 1 • -Ji-li'MT'L ----- 1 2 3' 27 28 OS* — 
II 1 4 .* >IJ 1 

|4 1 1 7' 1.7 1.6 

pic)" j • • 1 . J , , 1 | pic)" j • • 1 . J , , 1 | 
_ i 5 .1.3.000 1 i _ i 5 .1.3.000 

1 1 6 1 
i 

0.92 

' 11 ) • uco 
. J0. 

1 i 
4,i J ' 1 ! 26 

' 11 ) • uco 
. J0. 

1 i 
4,i J ' 

1 
! 



TiiHc 6-11 : Occurences d'Peak Ganinu Levels and Radionuclides aKive Relovnce Levek ant Descriptions ol' Mater al 

' f 1 1 1 
1 Peak Soil Analytical Dala 1

 PiTih lltl ["icaciiplion o|*Material al Drclh dI 1 'cm em I'tcen Soil Bering 1 of ' IJ-23S T'Hi'-'iu' ' 11.2.14 
1.1.2*3 Iteraj SeTiea 

rh";iii 1 Pa 220 ' Ph-'iu hi":'ij l!eaJ'2|ti "l7.23J 
S Tiaeaj . 

"A?.227' pa,, H • pa:,, r *2 lleray 
n 2"S 

i: 1 2 1' 1.9 11 1 1 

41 " * ^ 
1 }-•• - \  -- — 

pec -6 4 4*' 4i 41 " * ^ }-•• - \  -- — 
1 9S 343.00C ! 1 

10 i a.i u J.' 41 
11 13*000 i 2H. 3*4 zn 200 — 

12 44 110' •« *1 1 
— 

20.3 H.CT'O 
' \ ' 

. . H.CT'O 
' \ ' 

. . 

PVC.-
"lo'i"" 

.JJ.7O.0W _ [..._ — — PVC.-
"lo'i"" 

.JJ.7O.0W 
.. [..._ — — 

• i 
"" 40 pvc-s • i 

1.41 IT "" 40 1.3 040 
".J 21 mo 

1 1 7 1 4 1: 1 
1 | 

pvco 4* 34 It it 33 1 
1 03| 34 4 ; I' • 141 1 1 1 • I' • 

J2.0CO :-j- -J2.0CO 
6 0 341 0 - u 31 :-j- -

rVi OOD ; 7 32*1 4S0 440 
I — 

rVi OOD ; 7 32*1 4S0 440 1 — 

s 
f 

13 1< II 1 024 . 
0.3 132.000 f 1 

. 

10 331 IM. 121 134 70 
! . 1 

PVi.'.l 1 2.W01 1.1.000 11,004 | 
PVC.I1A '3 2.2S6X"a3 1 
PVC-1IB .2.146.000 

1,TM ' MOO '200 
1 .... .2.146.000 

1 1,TM ' MOO '200 

• ___ I 
pvc-i: :.3 ?3.mc • ___ 1 

.340 * 540 "" 344 
| ! l'\i\|V H2.nr<i .340 * 540 "" 344 Ut ! 

"pvc-io" - 1 
To 72 

^ 1 
"pvc-io" - 1 To 72 

^ 1 
1 3 I2..00C 1 

1 17: 14 1 

"" --000 I-PVC-23 "" --000 I- 1 
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Table 6-12 : Summary of Estimated Areal Extent and Volume of Radiologically 
Impacted Materials at the West Lake Landfill 

Location Areal Extent (ft'1 Areal Extent (acres) Volume (yd ) 

Area 1 
Surface 50,659 1.16 940 
Subsurface 193,915 4.45 23,490 

Area 1 Total 194,000 4.5 24,400 

Area 2 
Surface 468,709 10.76 8,680 
Subsurface 817,052 18.76 109,240 
Northeast area 17,159 0.39 320 

Area 2 Total 834,000 19.2 118,200 

Ford Property 196,000 4.5 3,600 

Totals 1,224,000 28.2 146,000 

Note: The thickness values used to calculate volumes were as follows: 

Area 1 Surface 0.5 ft 
Area 1 Subsurface 3.27 ft 
Area 2 Surface 0.5 ft 
Area 2 Subsurface 3.61 ft 
Northeast area 0.5 ft 
Ford Property 0.5 ft 



Table 6-13: February 2000 Analytical Results for Surface Soil Samples from the Buffer Zone and Crossroads Properties 

Location Depth (Jranium-238 Thorium-234 Uranium-234 Thorium-230 Radium-226 Lead-214 Bismuth-214 Lead-210 
(feet) Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA Result MDA 

Site Specific BackeroundfMean+2 Std Dev) 2.24 2.76 2.73 2.45 1.30 1.13 1.61 3.77 
Surface Soil Reference Levels 7.24 7.76 7.73 7.45 6.30 6.13 6.61 8.77 

RC-01 (J - 0.25 0.92 0.10 <MDA 1.48 1.00 0.75 2.75 0.09 <MDA 0.15 0.82 0.27 0.62 0.56 3.20 1.60 
RC-02 0-0.25 1.08 0.05 <MDA 1.70 1.06 0.05 30.6 0.10 <MDA 0.13 1.55 0.25 1.55 ft 70 5.90 1.30 
RC-03 0-0.25 0.89 0.08 <MDA 1.38 0.80 0.11 6.30 0.20 <MDA 0.14 0.71 0. IS 0.71 0.46 2.94 1.60 
RC-04 0-0.25 0.94 0.05 <MDA 1.50 0.93 0.14 2.60 0.18 <MDA 0.13 0.56 0.24 0.87 0.56 2.70 1.50 
RC-05 0-0.25 0.69 0.09 <MDA 1.63 0.91 0.16 2.48 0.08 <MDA 0.10 0.86 0.23 0.63 052 2.60 1.10 
RC-06 0-0.25 0.96 0.05 <MDA 1.56 0.97 0.13 4.60 0.10 <MDA 0.12 0.91 0.24 0.62 057 3.70 1.50 
RC-07 0-0.25 0.90 0.32 <MDA LSI 0.63 0.13 2.84 0.16 <MDA 0.12 0.76 0.26 0.87 0.54 1.75 1.60 

Location Depth Uranium-235 Protactinium-231 Actinium-227 Radium-223 
(feet) Result MDA Result MDA Result MDA Result MDA 

Site Specific Backeround(Mean+2 Std Dev) NE NE NE NE 
Surface Soil Reference Levels 5.00 5.00 5.00 5.00 

RC-01 0 - 0.25 <MDA 0.13 <MDA 3.70 <MDA 0.63 <MDA 0.28 
RC-02 0 - 0.25 0.14 0.10 <MDA 3.80 <MDA 0.80 <MDA 0 29 
RC-03 0-0.25 <MDA 0.12 <MDA 2.60 <MDA 0.57 <MDA 0.21 
RC-04 0-0.25 0.06 0.06 <MDA 3.40 <MDA 0.67 <MDA 0.26 
RC-05 • 0 - 0.25 0.14 0.14 <MDA 3.10 <MDA 0.56 <MDA 0 24 
RC-06 0 - 0.25 <MDA 0.18 <MDA 4.00 <MDA 0.69 <MDA 0 30 
RC-07 0-0.25 <MDA 0.05 <MDA 3.20 <MDA 0.62 <MDA 0.22 

Location Depth 
(feet) 

Thorium-232 Radium-228 Thorium-228 Radium-224 Lead-212 Bismuth-212 Thallium 208 Location Depth 
(feet) Result | MDA Result | MDA Result | MDA Result | MDA Result 1 MDA Result 1 MDA Result 1 MDA 

Site Specific Backeround(Mean+2 Std Dev) 1.55 2.37 1.33 NE 2.26 NE 0.71 
Surface Soil Reference Levels 6.55 7.37 6.33 5.00 7.26 5.00 5.71 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0 - 0.25 1.40 0.07 1.83 ft 7/ 1.41 0.09 <MDA 3.58 0.85 039 <MDA 2.70 0.35 0.26 RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 1.28 0.14 1.47 0.68 1.33 0.12 <MDA 2.83 0.7b 0.38 <MDA 2.70 0.31 0.27 
RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 0.97 0.23 1.67 0.68 1.36 0.20 <MDA -) 11 0.94 0.32 <MDA 2.00 0.27 0.21 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 1.25 0.07 1.92 0.69 1.27 0.15 <MDA 1.88 0.96 0.38 <MDA 2.50 0.3X 0.25 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

0-0.25 1.21 0.09 1.59 0.66 1.04 0.08 <MDA 2.54 1.13 0.37 <MDA 2.70 0.25 0.23 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 

o
 

p
 

i<
 

1.18 0.04 1.26 0.72 1.33 0.12 <MDA 2.11 0.97 0.40 <MDA 2.40 0.30 0.25 

RC-01 
RC-02 
RC-03 
RC-04 
RC-05 
RC-06 
RC-07 0-0.25 1.56 0.08 0.96 06Y 1.44 0.13 <MDA 2.47 1.05 0.37 <MDA 2.50 0.34 0.27 

Note: The data presented on this table are based on preliminary ^invalidated results. 



Table 7-1 : Radon Flux Measurement Results 

Area 1 
Radon Flux 

9 Boring Location (pCi/m~s) 

WL-101 0.3 
WL-102 245.9 
WL-103 0.6 
WL-104 0.2 
WL-105 0.2 
WL-106 22.3 
WL-107 0.2 
WL-108 0.5 
WL-109 0.1 
WL-110 0.2 
WL-111 0.3 
WL-112 1.9 
WL-113 0.5 
WL-114 8 
WL-115 1.4 
WL-116 0.2 
WL-117 1.3 
WL-120 0.3 
WL-121 0.3 
WL-122 0.5 
WL-123 0.1 
WL-124 0.2 

Area 2 
Radon Flux 

Boring Location 
9 

fDCi/m's) 

WL-201 0.5 
WL-202 0.3 
WL-203 0.4 

WL-204/205 0.3 
WL-206 0.9 
WL-207 0.5 
WL-208 3.2 
WL-209 513.1 
WL-210 14.2 
WL-211 0.1 
WL-212 0 
WL-213 0.1 
WL-214 0.2 
WL-215 0.3 
WL-216 0.1 . 
W'L-217 0.2 
WL-218 1.6 
WL-219 0.3 
WL-220 0.1 
WL-221 0.8 
WL-222 1.3 
WL-223 350.2 
WL-224 0.2 
WL-225 0.3 
WL-226 0.2 
WL-227 0.5 
WL-230 0.2 
WL-231 0.2 
WL-233 0.1 
WL-234 0.6 
WL-236 0.1 
WL-239 0.4 

28 Averages 13 



Table 7-2 : Surface Soil Radionuclide Analytical Results at the Fugitive Dust Sampling Locations 

Uranium - 238 Decay Series 
Boring Uranium-238 Thorium-234 Uranium-

234 
Thorium-230 Radium-226 Lead-214 Bismuth-214 Lead-210 

WL-114 147+/-38 55.9+/-13.5 154+/-40 7,850+/-1,470 109+/-5 108+/-8 110+/-6 206+/-26 
WL-210 134+/-42 <29.51+/-NA 216+/-67 18,190+7-3,510 2,280+7-89 1,450+7-179 2,300+7-84 1,370+7-162 

Uranium - 235 Decay Series 
Uranium-235/236 Uranium-235 Protactinium 

-231 
Actinium-227 Radium-223 

WL-114 19.5+/-5.9 11.6+1-2.1 156+/-27 118+7-14 113+/-NA 
WL-210 49.7+7-16.5 182+7-22 838+7-148 732+7-87 660+/-NA 

Thorium - 232 Decay Series 
Thorium-232 Radium-228 Thorium-228 Radium-224 Lead-212 Bismuth-212 Thallium-208 

WL-114 18.1+/-4.6 <2.50+/-NA 1.96+/-1.14 <12.42+/-NA <1.85+/-NA <3.9+/-NA 0.79+/-0.83 
WL-210 59.2+7-23.2 <9.55+/-NA <13.5+7-8.6 4,330+7-628 <4.7+/-NA <17.29+/-NA <2.34+/-NA 

AM values expressed as pCi/g. 
< indicates that the sample result is below the Method Detection Activity (MDA), with the number indicating the MDA. 
NA indicates Not Applicable or Not Available. 



Table 7-3 : Fugutive Dust Analytical Results 

Uranium - 238 Decay Series 
Sample Uranium-238 Uranium-234 Tltoriuin-230 Radium-226 

Result MDA +/- Sigma Error Result MDA +/- Sigma Error Result MDA +/- Sigma Error Result MDA +/- Sigma Error 
Area 1 

Upwind < MDA 0.00164 NA < MDA 0.00148 NA 0.00256 0.00042 0.00087 0.00043 0.00037 0.00027 
Downwind 0.00071 0.00020 0.00038 0.00079 0.00024 0.00040 0.00071 0.00034 0.00033 < MDA 0.00049 NA 

Area 2 
Upwind 0.00005 0.00004 0.00004 0.00007 0.00004 0.00005 0.00011 0.00006 0.00006 0.00011 0.00006 0.00005 
Downwind < MDA 0.00056 NA < MDA 0.00049 NA 0.00055 0.00023 0.00027 < MDA 0.00035 NA 

Uranium - 235 Decay Series 
Sample Uranium-235/236 

Result MDA +/- Sigma Error 
Area 1 

Upwind < MDA 0.00237 NA 
Downwind < MDA 0.00030 NA 

Area 2 
Upwind < MDA 0.00007 NA 
Downwind < MDA 0.00068 NA 

Thorium - 232 Decay Series 
Sample Thorium-232 Radium-228 Thorium-228 

Result MDA +/- Sigma Error Result MDA +/- Sigma Error Result MDA +/- Sigma Error 
Area 1 

Upwind < MDA 0.00027 NA < MDA 0.00113 NA 0.00270 0.00044 0.00090 
Downwind < MDA 0.00024 NA < MDA 0.00097 NA 0.00191 0.00017 0.00058 

Area 2 
Upwind < MDA 0.00004 NA < MDA 0.00017 NA 0.00037 0.00007 0.00013 
Downwind < MDA 0.00026 NA 0.00091 0.00090 0.00056 0.00154 0.00029 0.00049 

All values expressed as picocuries per liter (pCi/L) 

MDA = Minimum Delectable Activity 

NA= Not applicable 



Table 7-4 : Comparison of 1995, 1996, and 1997 Radium-226 Results in Groundwater Samples 

Well Date Filtered Radium-226 

S-82 Nov-95 Filtered — 

S-82 Nov-95 unfiltered --

S-82 Feb-96 Filtered -

S-82 Feb-96 unfiltered 1.09+/-

S-82 May-96 Filtered 0.88+/-

S-82 May-96 unfiltered 1.39+/-

S-82 May-97 Filtered 1.07+/-0.14 

S-82 May-97 unfiltered 1.06+/-0.17 

S-82 May-97 unfiltered 0.76+/-0.14 

1-2 Nov-95 Filtered --

1-2 Nov-95 unfiltered -

1-2 Feb-96 Filtered -

1-2 Feb-96 unfiltered 1.69+/-

1-2 May-96 Filtered 1.17+/-

1-2 May-96 unfiltered 1.44+/-

1-2 May-97 Filtered 0.98+/-0.13 

1-2 May-97 unfiltered 1.05+/-0.13 

I-2-DUP May-97 Filtered 0.82+/-0.11 

I-2-DUP May-97 unfiltered 1.09+/-0.14 

1-4 Feb-96 Filtered — 

1-4 Feb-96 unfiltered 2.41 +/-

1-4 May-96 Filtered 0.87+/-

1-4 May-96 unfiltered 1.5+/-

1-4 May-97 Filtered 0.81+/-0.11 

1-4 May-97 unfiltered 1.04+/-0.14 

D-3 Nov-95 Filtered — 

D-3 Nov-95 unfiltered — 

D-3 Feb-96 Filtered --

D-3 Feb-96 unfiltered 2.7+/-

D-3 May-96 Filtered 0.78+/-

D-3 May-96 unfiltered 1.19+/-

D-3 DUP (F) May-96 Filtered 1.17+/-

D-3 DUP (F) May-96 unfiltered 1.21+/-

D-3 May-97 Filtered 0.75+/-0.11 

D-3 May-97 unfiltered 1.5+/-0.19 



Table 7-4 : Comparison of 1995, 1996, and 1997 Radium-226 Results in Groundwater Samples (cont.) 

Well Date Filtered Radium-226 

D-6 Nov-95 Filtered 
D-6 Nov-95 unfiltered — 

D-6 Feb-96 Filtered — 

D-6 Feb-96 unfiltered 1.78+/-
D-6 May-96 Filtered 1.66+/-
D-6 May-96 unfiltered 1.88+/-
D-6 May-97 Filtered 1.8+/-0.21 
D-6 May-97 unfiltered 2.05+/-0.23 

D-12 Nov-95 Filtered — 

D-12 Nov-95 unfiltered — 

D-12 Feb-96 Filtered — 

D-12 Feb-96 unfiltered 0.5+/-

D-12 May-96 Filtered 0.36+/-
D-12 May-96 unfiltered 0.73+/-

D-12 May-97 Filtered 0.49+/-0.12 
D-12 May-97 Filtered 0.26+/-0.09 

D-12 May-97 unfiltered 0.54+/-0.09 
D-93 Nov-95 Filtered --

D-93 Nov-95 unfiltered — 

D-93 Feb-96 Filtered — 

D-93 Feb-96 unfiltered 1.43+/-
D-93 DUP (F) Feb-96 Filtered --

D-93 DUP (F) Feb-96 unfiltered 1.21+/-
D-93 May-96 Filtered 0.95+/-
D-93 May-96 unfiltered 2.09+/-
D-93 May-97 Filtered 1.18+/-0.15 
D-93 May-97 unfiltered 1.34+/-0.16 

Notes: 

All units are pCi/l 
- indicates not analyzed 
1997 values are highlighted (bold) 
< indicates sample results is below the specific minimum detectable activity (MDA) 



Table 8-1: Priority Pollutant Metals Summary for Soil Samples 

Area I Soil Samples 
Minimum Maximum Sample Exhibiting the 

Number Number of Frequency Detection Detection Maximum Value Background 
Constituent Samples Detections Detection Value Value Range 

Arsenic 13 10 0.77 0.76 220 WL 114 @0' <0.5-5.2 
Beryllium 13 8 0.62 0.25 3.3 WL 114 @0' <0.25-.5 
Cadmium 13 2 0.15 4.2 7.9 WL 114 @0' <0.5 
Chromium 13 13 1 3.1 280 WL 115 @5' 8.6-12 
Copper 13 13 1 2.3 2300 WL 114 @0' 11-16 
Lead 13 13 1 2.8 900 WL 115 @5' 7.5-32 
Mercury 13 1 0.08 0.17 0.17 WL 114 @0' <0.1 
Nickel 13 13 1 4.7 3600 WL 114 @0' 3.6-16 
Selenium 13 4 0.31 0.36 250 WL 114 @0' <0.25 
Zinc 13 13 1 16 560 WL 115 @38' 2.1-48 

WL-119 @50' (dup) 

Area 2 Soil SamDl es 
Minimum Maximum Sample Exhibiting the 

Number Number of Frequency Detection Detection Maximum Value Background 
Constituent Samples Detections Detection Value Value Range 

Arsenic 24 23 0.96 0.7 35 WL-209@0" <0.5-5.2 
Beryllium 24 12 0.50 0.27 2 2 WL-206@0' <0.25-.5 
Cadmium 24 9 0.38 0.54 6.3 WL-208@20' <0.5 
Chromium 24 24 1.00 a 890 WL-206@0' 8.6-12 
Copper 24 24 LOO 1 360 WL-209@0' 11-16 
Lead 24 . 23 0.96 3 2200 WL-2I0@0' 7.5-32 
Mercury 24 3 0.13 0.18 0.27 WL-209@0' <0.1 
Nickel 24 24 1.00 1.3 680 WL-209@0' 3.6-16 
Selenium 24 6 0.25 0.25 38 WL-210@0' <0.25 
Zinc 24 23 0.96 7.3 1100 WL-208@20' 2.1-48 

Note: All units are mg/kg (ppm) 



Table 8-2: Total Petroleum Hydrocarbons Summary for Soil Samples 

Area 1 Soil Samples 

Constituent 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 

Sample 
Exhibiting the 

Maximum Value 

Gasoline Range 

Diesel Range 

Motor Oil Range 

17 

17 

17 

0.06 
0.06 
0.18 

1 2 0  

1 1 0  

76 

120 

110 

130 

WL-115 @5' 

WL-101 @5' 

WL-lMrSO' 

Area 2 Soil Samples 

Constituent 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 

Sample 
Exhibiting the 

Maximum Value 

Gasoline Range 24 
Diesel Range 24 

Motor Oil Range 24 

4 0.17 24 

3 0.13 31 

11 0.46 11 

5000 WL-208 @20' 
1200 WL-210 @15' 

16000 WL-208 @20' 

Note: All units are mg/kg (ppm) 



Table 8-3: Volatile Organic Compounds Summary for Soil Samples 

Area 1 Soil Samples 
Minimum Maximum 

Number Number of Frequency Detection Detection Sample Exhibiting 
Constituent Samples Detections Detection Value Value the Maximum Value 

Toluene 19 3 0.16 0.008 29 WL-I!5@5' 
Ethyl benzene 19 3 0.16 0.005 20 WL -115 @5" 
m & p Xylene 19 5 0.26~ 0.002 200 WL -115 @5' 
o-Xylene 19 3 0.16 0.0027 26 WL -115 @5' 
Chlorobenzene 19 6 0.32 0.002 . 0.94 WL-104 @.25' 
1,4-Dichlorobenzene 19 7 0.37 0.002 0.042 WL-114 @0' 
2-Butanone 15 2 0.13 0.013 0.02 WL-106 @30" (dup) 
Acetone 15 7 0.47 0.019 0.09 WL-106 @30" (dup) 
Methylene Chloride 19 0 0 0 0 None Delected 

Area 2 Soil SamDles 
Minimum Maximum 

Number Number of Frequency Detection Detection Sample Exhibiting 
Constituent Samples Detections Detection Value Value the Maximum Value 
Toluene 24 4 0.17 0.13 8300 WL-208 @20' 
Ethyl benzene 24 8 0.33 0.004 300 WL-20S @20' 
m & p Xylene 24 9 0.38 0.012 1800 WL-208 @20' 
o-Xylene 24 6 0.25 0.007 500 WL-208 @20' 
Chlorobenzene 24 5 0.21 0.003 180 WL-230 @16' 
1,4-Dichlorobenzene 24 6 0.25 0.0065 2100 WL-230 @16' 
2-Butanone 24 2 0.08 8.4 52 WL-208 @15' 
Acetone 24 5 0.21 0.026 62 WL-230 @35' 
Methylene Chloride 24 8 0.33 0.004 240 WL-208 @20' 

Note: All units are mg/kg (ppm) 



Table 8-4: Semi-Volatile Organic Compounds Summary for Soil Samples 

Area 1 Soil SamDles 

Maximum 
Number Number of Frequency Minimum Detection Sample Exhibiting 

Constituent Samples Detections Detection Detection Value Value Maximum Value 

Benzoic Acid is 0 0 0 0 No Detects 
1,4-Dichlorobenzene 17 0.06 0.039 0.039 WL-113 @45' 
Pyrene 17 3 0.18 0.034 0.7 WL-115 @5' 
Naphthalene 17 T 0.12 0.13 4.7 WL-115 @5' 
2-Methylnaphlhalene 15 0.13 0.097 4.4 WL-115 @5' 
Fluoranlhene 17 3 0.18 0.035 0.73 WL-115 @5' 
Phenanthrene 17 2 0.12 0.044 0.91 WL-115 @5' 
Phenol 17 0 0.00 0 0 No Detects 
4-Methylphenol 15 0 0.00 0 0 No Detects 
Butyl benzyl phthalale 17 5 0.29 0.069 ISO WL-115 @5' 
Diethylphalate 17 0.06 0.033 0.033 WL-114 @0' 
Di-n-butylphthalate 17 9 0.12 0.3 10 WL-113 @45' 
Di-n-octylphthalate 17 4 0.24 0.17 3.7 WL-115 @5' 
Bis(2-Ethylhexyl)phthalate 17 10 0.59 0.12 25 WL-113 @45' 

Note: All units are mg/kg (ppm) 



Table 8-4: Semi-Volatile Organic Compounds Summary for Soil Samples (cont.) 

Area 2 Soil Samples 

Maximum 
Number Number of Frequency Minimum Detection Sample Exhibiting 

Constituent Samples Detections Detection Detection Value Value Maximum Value 

Benzoic Acid 24 3 0.13 0.15 0.79 WL-235 @0' 

1,4-Dichlorobenzene 24 3 0.13 0.062 530 WL-230 @16' 
Pyrene 24 0 0.00 0 0 No Delects 
Naphthalene 24 8 0.33 0.034 10 WL-218@25' 
2-Methylnaphthalene 24 2 o.os 0.19 2.9 WL-210 @15' 
Fluoranthene 24 1 0.04 0.92 0.92 WL-218 @0' 
Phenanthrene 24 1 0.04 0.073 0.073 WL-208 @15' 
Phenol 24 4 0.17 0.41 9 WL-210 @15' 
4-Methylphenol 24 4 0.17 0.078 9.8 WL-213 @25' 
Butyl benzyl phlhnlale 24 2 0.08 0.52 5100 WL-208 @20' 
Diethylphalate 24 2 0.08 0.053 0.082 WL-208 @15' 
Di-n-butylphthalale 24 1 0.04 0.2 0.2 WL-20S @15' 
Di-n-oclylphthalate 24 2 0.08 0.15 12 WL-215 @25' 
Bis(2-Ethylhexyl)phthalate 24 18 0.75 0.11 180 WL-208 @20' 

Note: All units are mg/kg (ppm) 



Table 8-5: Pesticides and Polychlorinated Biphenyls Summary for Soil Samples 

Area 1 Soil Samples 

Constituent 
Number 
Samples 

Number of Frequency 
Detections Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 
Sample Exhibiting 

the Maximum Value 

<M'-DDD 

4,4'-DDE 
4,4'-DDT 
Aldrin 
beta-BHC 
Dieldrin 
Endosulfan I 
Endrin 
Aroclor 1242 
Aroclor 124S 
Aroclor 1254 

IS 
18 
IS 
18 
IS 
18 
IS 
IS 
IS 
IS 
IS 

0.17 
0 . 1 1  
0.17 
0 . 1 1  
0.06 
0.28 
0.06 
0 . 1 1  

0 . 1 1  

0.00 
0.06 

0.00079 
0.00072 
0.0018 
0.0011 
0.017 

0.00092 
0.0011 
0.0039 
0.033 

0 
1 . 1  

0.015 
0.000SS 
0.063 
0.16 

0.017 
0.042 

0.0011 
0.0093 

2.6 
0 

1.1 

WL-115@5' 
VVL-113@45' 
WL-115@5' 
WL-115@5' 
WL-115@5' 
WL-115@5" 
WL-I01@5' 

WL-115@5' 

WL-115@5' 
No Detects 

WL-115@5' 

Note: All units are mg/kg (ppm) 



Table 8-5: Pesticides and Polychlorinated Biphenyls Summary for Soil Samples (cont.) 

Area 2 Soil Samples 

Constituent 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 
Sample Exhibiting 

the Maximum Value 

4,4'-DDD 20 2 0.10 0.00078 0.0076 WL-235@0' 
4,4'-DDE 20 7 0.10 0.0021 ' 0.0078 . WL-214@25' 
4,4'-DDT 20 .6 0.30 0.00087 0.018 WL-230@16' 
Aldrin 20 9 0.45 0.00044 0.47 WL-21S@25' 
beta-BHC 20 2 0.10 0.0044 0.028 • WL-218@25' 
Dieldrin 20 1 0.05 0.0012 0.0012 WL-230@35' 
Endosulfan 1 20 1 0.05 0.011 0.011 WL-214@25' 
Endrin 20 2 0.10 0.0027 0.18 WL-218@25' 
Aroclor 1242 24 3 0.13 0.067 1 WL-230@I6' 
Aroclor 1248 24 3 0.13 0.017 IS WL-218@25' 
Aroclor 1254 24 3 0.13 0.18 1.6 WL-209@0' 

WL-210@0' 

Note: All units are mg/kg (ppm) 



Table 8-6: Priority Pollutant Metals Summary for Groundwater Samples 

Constituent 
Sampling 

Date Type of Sample 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 
Sample Exhibitin 

Maximum Val 

Arsenic November 1995 Un filtered 33 14 0.42424 IS 420 MW-F3 

Filtered 33 13 0.39394 11 400 MW-F3 

February 1996 Filtered 33 12 0.36364 . 10 260 MW-F3 

Chromium November 1995 Un Filtered 9 0.27273 10 62 S-80 

Filtered 33 1 0.0303 11 11 S-10 

February 1996 Filtered 33 2 0.06061 15 22 S-5 

Copper November 1995 Unflltered 33 6 0.18182 23 76 • S-80 

Filtered 33 0 0 0 0 No Detects 

February 1996 Filtered 33 0 0 0 0 •No Detects 

Lead November 1995 Unflltered 33 23 0.69697 3.1 70 MW-F3 

Filtered 33 1 0.0303 4.1 4.1 1-4 

February 1996 Filtered 33 1 0.0303 . 7.9 7.9 S-5 

Nickel November 1995 Unflltered 33 " 9 0.27273 23 93 S-5 

Filtered 33 5 0.15152 21 99 S-5 

February 1996 Filtered 33 4 0.12121 20 110 S-5 

Zinc November 1995 Unflltered 33 19 0.57576 22 330 D-14 

Filtered 33 3 0.09091 28 77 D-83 

February 1996 Filtered 33 4 0.12121 20 49 l-l 1 

Note: All units are ug/L <ppb) 



Table 8-7: Total Petroleum Hydrocarbons Summary for Groundwater Samples 

Minimum Maximum 
Number Number of Frequency Detection Detection Sample Exhibiting the 

Constituent Sampling Date Samples Detections Detection Value Value Maximum Value 

Diesel Range November 1995 33 3 0.09 0.59 3.5 S-5 
February 1996 33 1 0.03 0.53 0.53 D-14 

Motor Oil Range November 1995 33 3 0.09 0.65 2.3 1-11 
February 1996 33 0 0 0 0 Not Detected 

Note: All units are mg/L (ppm) 



Table 8-8: Volatile Organic Compounds Summary for Groundwater Samples 

Minimum Maximum 
Number Number of Frequency Detection Detection Sample Exhibiting the 

Constituent Sampling Date Samples Detections Detection Value Value Maximum Value 

Benzene November 1995 33 2 0.06 9.3 11 1-2 

February 1996 33 4 0.12 5.6 7.4 1-9 

Chlorobenzene November 1995 33 5 0.15 5.3 170 D-14 

February 1996 33 4 0.12 9.6 150 D-14 

1,4- November 1995 33 3 0.09 12 50 D-14 
Dichlorobenzene 

February 1996 33 3 0.09 9.9 46 D-14 

cis-1,2- November 1995 33 3 0.09 7.2 26 S-82 
Dichloroethene 

February 1996 33 3 0.09 8.6 34 S-82 

Acetone November 1995 33 3 0.09 37 68 D-12 

February 1996 33 0 0 0 0 No Detects 

Nole: All units are ug/L (pph) 



Table 8-9: Semi-Volatile Organic Compounds Summary for Groundwater Samples 

Constituent Sampling Date 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 
Sample Exhibiting 

the Maximum Value 
1,4-Dichlorobenzene November 1995 33 2 0.06 12 18 D-14 

February 1996 33 0.03 38 38 D-14 

4-Methylphenol November 1995 33 2 0.06 67 290 Ml 

February 1996 33 0 0.00 Not Detected 

Di-n-octylphlhalale November 1995 33 0.03 13 13 1-62 

February 1996 33 0 0.00 Not Detected 

Bis(2-Ethylhexyl)phlhalate November 1995 33 0.00 Not Detected 

February 1996 33 0 0.00 Not Detected 

Note: All units are ug/L (ppb) 



Table 8-10: Pesticides and Polychlorinted Biphenyls Summary for Groundwater Samples 

Constituent Sampling Date 
Number 
Samples 

Number of 
Detections 

Frequency 
Detection 

Minimum 
Detection 

Value 

Maximum 
Detection 

Value 
Sample Exhibiting 

the Maximum Value 
4,4'-DDD November 1995 33 0.03 . O.M 0.11 S-5 

February 1996 33 0 0.00 Not Detected 

Aldrin November 1995 33 0.03 0.02 0.02 D-6 

February 1996 33 0 0.00 Not Detected 

gamma-BHC (Lindane) November 1995 33 0.03 0.011 0.011 D-S5 

February 1996 33 0 0.00 Not Detected 

Note: All units are ug/L (ppb) 



Table 9-1 : Chemicals of Potential Concern (CoPCs) for Human Health Risk Assessment 

Radiological CoPCs 

Uranium-238 (for uranium-238 and 2 daughters) 
Uranium-234 
Thorium-230 
Radium-226 

Lead-210 

Uranium-238 + Uranium-234 / 2 * 0.05 (for Uranium-235 and one daughter) 
Protactinium-231 

Thorium-232 

Non-Radiological CoPCs 

Arsenic 
Lead 

Uranium 

Aroclor 1254 



Table 9-2: Summary of Calculated Risks for Current and Future Potential Receptors 

Location Potential Receptor 

Current Scenarios 

Radionuclide 
Cancer Risk 

Chemical 
Cancer Risk 

Total 
Cancer Risks 

Hazard 
Quotient 

Grounds keeper adjacent to Area 1 Onsite 1 X 1 ()- NE 1 X IO"5 NE 

Grounds keeper adjacent to Area 2 Onsite 4 x 10"5 NE 4.x 10"5 NE 

Ford property grounds keeper Onsite 6 x 10"7 NE 6 x 10"7 NE 

Future Scenarios 

Area 1 grounds keeper Onsite 6 x IO"5 2 x IO"7 6 x l o ­ 0.0059 

Area 2 grounds keeper Onsite 2 x io-4 3 x 10"8 2 x ur4 0.0022 

Area 1 Adjacent Building User Onsite 1 X 10"5 NE Fx IO"5 NE 

Area 2 Adjacent Building User Onsite 4 x IO"5 NE 4 x IO"5 NE 

Area 1 Storage Yard Worker Onsite 1 X 10"4 NE 1 X IO"4 NE 

Area 2 Storage Yard Worker Onsite 4 x 10-4 NE 4 x IO"4 NE 

Ford property grounds keeper Offsite 2 x IO"6 NE 2 x IO"6 NE 

NE = No exposure anticpated because a complete exposure pathway does not exist. 



Table 9-3: Uncertainties Associated with Estimated Human Health Risks for OU-1 

Source of Uncertainty 

Extent of OU-1 areas 

Heterogeneity of waste form 

Bias in sampling 

Inclusion of natural background 

Calculation of 95% UCL 

Current and future land use as 
commercial/industrial 

Current and future receptors as 
occupational 

Source release and environmental 
transport mechanisms 

Radon release model 

Future receptor exposure mechanisms 
at points of contamination 

Approximating exposure with 
simplified expressions 

Change in individual parameter values 

Slope factors and reference doses 

No reference doses for some 
contaminants 

External exposure source geometry 

Representative contaminant 
concentrations 

Potential Impact Impact on Health 
on Estimated Risks Protectiveness 

Low 

High 

High 

Low to moderate 

Moderate 

None 

None 

Low 

Low 

Low 

Increases Protectiveness 

Increases Protectiveness 

Increases Protectiveness 

Increases Protectiveness 

Increases Protectiveness 

None 

None 

None 

Increases Protectiveness 

None 

Moderate to high Increases Protectiveness 

Low to moderate Generally increases 
Protectiveness 

High Increases Protectiveness 

Moderate to high Decreases Protectiveness 

Moderate Increases Protectiveness 

Moderate Increases Protectiveness 



Table 9-4: Summary of Estimated Ecological Risks for Operable Unit 

Receptor 

Area 1 

Plants 

Invertebrates 

White-footed mouse 

Cottontail rabbit 

American Robin 

Hazard Quotients 

547 

152 

3,320 

5,750 

16,000 

Primary Contributors' 

Selenium and nickel 

Arsenic, chromium, copper, 
mercury, nickel and selenium 

Selenium, arsenic and copper 

Selenium, arsenic and copper 

Selenium, copper and cadmium 

Area 2 

Plants 

Invertebrates 

White-footed mouse 

Cottontail rabbit 

American Robin 

347 

144 

647 

1,700 

15,300 

Uranium, chromium and lead 

Chromium 

Selenium, lead and arsenic 

Selenium and arsenic 

Selenium, lead, cadmium and 
chromium 

Areas 1 and 2 

Red fox 

American woodcock 

Red-tailed hawk 

154 

442 

12.2 

Cadmium, selenium and arsenic 

Lead and selenium 

Selenium 

1. As discussed in the text, the hazard quotients presented above are considered over-estimates of the 
potential risks. 

2. These compounds were identified in the Baseline Risk Assessment as the primary contributors of risk 
to each of the potential receptor scenarios identified above. Occurrences of other chemicals present in 
OU-1 and 2 may also result in potential risks greater than the threshold values. 


